AWARD  NUMBER  DAMD17- 98-1-8234 


AD 


TITLE:  Development  of  a  Computer  Decision  Support  System  for  Women  with  BRCAl 
and  BRCA2  Mutations 


PRINCIPAL  INVESTIGATOR:  Katrina  Armstrong,  M.D. 


CONTRACTING  ORGANIZATION:  University  of  Pennsylvania 

Philadelphia,  Pennsylvania  19104-3246 


REPORT  DATE:  August  2000 

TYPE  OF  REPORT:  Annual 


PREPARED  FOR:  U.S.  Army  Medical  Research  and  Materiel  Command 
Fort  Detrick,  Maryland  21702-5012 


DISTRIBUTION  STATEMENT:  Approved  for  Public  Release; 

Distribution  Unlimited 


The  views,  opinions  and/or  findings  contained  in  this  report  are  those  of  the  author(s)  and 
should  not  be  construed  as  an  official  Department  of  the  Army  position,  policy  or 
decision  unless  so  designated  by  other  documentation. 


20010509  079 


REPORT  DOCUMENTATION  PAGE 


Form  Approved 
0MB  Na,  0704-0199 


"«****^«. «nd  eofnpjeting  m4  ravlawinj lh» sQlfvction «r  Womiatipn.  Send  commenta regvdlng  1&  burden  eatir*t« V 
pf  inditing  sug8«t>on«  tor  reducing  ^hi^  burden.  Co  Wohingipn  HeMlquartwa  Servien.  OlrectOfPtTrar  Informpilon  Oo^x^riind 

Oavip  Highway,  Sutw  1 204,  Artmgtcn,  VA  2a303*43Q2r  «hd  Ta  thm  Oiftem  vf  Management  and  Budget.  Papffwark  Hadgeilen  lOYOaSsisgi,  w!^Sgtwi,  DC  20S03,  " 

1.  AGENCY  USE  ONLY  (L»av»  UankI  2.  REPORT  DATF  1 3.  REPORT  TYPE  AND  DATES  COVERED 

Auaust  2000  Annual  (15  Jul  99-14  .Tni  nn^ 

4.  TITLE  AND  SUBTnXE 

Dcvdopmsnt  of  a  Compotei  Decision  Simpoit  System  fbr  Women  ■with  BRCAl  or 
BRCA2  Miitadons 

5.  FUNDING  NUMBERS 
DAMD17-98-l-ffi34 

6.  AUTHORtSI 

Katrina  Armstrong,  M.D. 

7.  PERFORMING  ORGANIZATION  NAME(S}  AND  ADDRESSIESI 

(/oivesity  of  Pesn^lvania 

Pfailade^diia,  Pennsylvania  19104-3246 

karmstro@mail.med.iipenn.edu 

8.  PERFORMING  ORGANIZATION 

REPORT  NUMBER 

9.  SPONSORING  /  MONITORING  AGENCY  NAMEIS)  AND  ADDRESSCES) 

U.S.  Army  Medical  Research  axal  Mateiiei  Command 

Fort  Dettick,  Maryland  21702,5012 

10.  SPONSORING  /  MONITORING 

AG0NCY  REPORT  NUMBER 

1 1.  SUPPLEMENTARY  NOTES 

Report  contains  color  photos 

# 

12a.  DISTRIBUTION  /  AVAILABILITY  STATEMENT 

Approved  for  Public  Release;  Distribution  Unlimited 

12b.  DISTRIBUTION  CODE 

13.  ABSTHACT  (MaiUmum  200  words! 

"Development  of  a  Computer  Decision  Support  System  for  Women  with  BRCAl  or 

BRCA2  Mutations"  is  a  project  that  aims  to  develop  a  decision  support  system  that 
provides  individualized  information  about  the  expected  benefits  of  alternative  cancer  risk 
reductions  strategies  for  women  with  either  a  BRCAl  or  BRCAl  mutation.  Many 
valuable  steps  have  been  taken  in  the  second  year  of  this  grant,  including  the 
development  of  the  educational  booklet,  the  layout  of  the  decision  aid,  the  completion  of 
the  decision  support  system,  and  the  protocol  for  the  randomized  control  trial.  All  of  the 
elements  are  in  place  for  the  randomized  control  trial  to  begin.  Although  delayed 
somewhat  by  the  complexities  of  the  computerized  decision  support  system,  enrollment 
for  the  randomized  control  trial  will  begin  on  August  1,  2000. 

14.  SUBJECT  TERMS 
^sast  Cancer 

Decision  Support  System  BRCAl 

Breast  Cancer  Prevention  Screening  rroa? 

IS.  NUMBER  OF  PAGES 

182 

16.  PRICE  CODE 

17.  SECURITY  CLASSinCATION  18.  SECURITY  CLASSIFICATION  19.  SECURITY  CLASSIFICATION 
OFRH'ORT  OF  THIS  Page  OF  ABSTRACT 

Undassifiied  Unclassified  Unclassified 

20.  UMITATION  OF  ABSTRACT 

Unlimited 

NSN  7540-01-28a'5500 


standard  Form  2dd  (R«v.  2-89^ 

Ptncritrad  by  ANSI  Std,  298-1QZ 


USAPPC  VI  ,00 


FOREWORD 


Ppinions  f  i.n'bexpre'ba'bions  f  conclusions  and  cecoomenda'bions  axe 
those  of  the  author  and  are  not  necessarily  endorsed  by  the  U.S. 


_ Where  copyrighted  material  is  quoted,  permission  has  been 

obtained  to  use  such  material. 

_ Where  material  from  documents  designated  for  limited 

distribution  is  quoted,  permission  has  been  obtained  to  use  the 
material . 

Citations  of  commercial  organizations  and  trade  names  in 
i^eport  do  not  constitute  an  official  Department  of  Army 
endorsement  or  approval  of  the  products  or  services  of  these 
organizations . 

conducting  research  using  animals,  the  investigator (s) 
adhered  to  the  "Guide  for  the  Care  and  Use  of  Laboratory 
Animals,"  prepared  by  the  Committee  on  Care  and  use  of  Laboratory 
Animals  of  the  Institute  of  Laboratory  Resources/  national 
Research  Council  (NIH  Publication  No.  86-23,  Revised  1985} . 

— * protection  of  human  subjects,  the  investigator (s) 

adhered  to  policies  of  applicable  Federal  Law  45  CFR  46. 

conducting  research  utilizing  recoinbinant  DNA 
technology,  the  investigator (s)  adhered  to  current  guidelines 
promulgated  by  the  National  Institutes  of  Health. 

-  In  the  conduct  of  research  utilizing  recombinant  DNA,  the 

investigator (s)  adhered  to  the  NIH  Guidelines  for  Research 
Involving  Recombinant  DNA  Molecules. 

the  conduct  of  research  involving  hazardous  organisms , 
the  investigator (s)  adhered  to  the  CDC-NIH  Guide  for  Biosafety  in 
Microbiological  and  Biomedical  Laboratories . 


PI  -  Signatu: 


Table  of  Contents 


Standard  Form  298,  Report  Documentation  Page 

Foreword 

Introduction 

Body 

Key  Research  Accomplishments 
Reportable  Outcomes 
Conclusions 

Appendix  A:  "Health  Care  Options  for  Women  at  Risk  for  Breast  and 
Ovarian  Cancer" 

Appendix  B:  Computer  Decision  Support  System  Protocol 

Appendix  C:  Letter  of  Introduction  to  Study 

Appendix  D;  “Assessment  of  Risk  Factors  &  Interest  in  Risk  reducing 

Procedures" 

Appendix  E:  “Baseiine  Questionnaire” 

Appendix  F:  “Outcomes  of  Women’s  Health  Study”  Questionnaire 
Appendix  G:  “Using  survival  curves  comparisons  to  inform  patient 
decision  making:  Can  a  training  exercise  improve  understanding?” 
Appendix  F:  “Assessing  the  Risk  of  Breast  Cancer” 

Appendix  I:  “Beliefs  about  breast  cancer  risk  and  use  of  post  menopausal 
hormone  replacement  therapy” 


Appendix  J:  “Factors  associated  with  decisions  about  clinical  BRCA1/2 
testing” 

Appendix  K:  “Postmenopausal  Hormone  Replacement  Therapy  in 
Women  with  Hereditary  Breast  Cancer  Susceptibility:  A  Decision  Analysis” 
Appendix  L:  “Comprehension  of  Survival  Curves  by  the  General  Public" 
Appendix  M:  “Breast  Cancer  Risk  Perception  and  Use  of 
Postmenopausal  Hormone  Replacement  Therapy” 


Introduction 


“Development  of  a  Computer  Decision  Support  System  for  Women  with  BRCA1  or  BRCA2 
Mutations”  is  a  project  that  aims  to  develop  a  decision  support  system  that  provides  individualized 
information  about  the  expected  benefits  of  alternative  cancer  risk  reduction  strategies  for  women 
with  either  a  BRCA1  or  BRCA2  mutation.  For  decision  making  about  cancer  risk  reduction  by 
women  with  BRCA1  or  BRCA2  mutations  to  be  truiy  informed,  decisions  must  be  consistent  with  a 
woman’s  personal  preferences  and  values.  Such  decisions  ultimately  can  only  be  made  by  the 
woman  involved  -  she  is  the  only  one  able  to  adequately  value  the  trade-offs  among  the  benefits, 
risks,  and  costs  of  the  alternative  management  strategies.  The  objective  of  this  project  is  to 
develop  and  evaluate  a  Decision  Support  System  (DSS)  that  will  improve  informed  decision 
making  by  providing  women  with  tailored,  simplified  information  about  the  expected  health 
outcomes  of  alternative  decisions.  Based  on  a  Markov  model,  the  proposed  DSS  will  be  easily 
updated  with  new  epidemiological  evidence  to  provide  women  with  the  most  accurate  and  up  to 
date  information  about  their  risk  and  expected  outcomes.  While  the  DSS  will  use  the  advantages 
of  a  web-based  interface,  the  individualized  information  generated  by  the  Markov  model 
simulations  will  be  printed  out  and  sent  home  with  the  woman  to  review  with  family  members  and 
friends,  if  she  wishes.  Thus,  the  proposed  DSS  will  be  a  powerful,  accessible  and  critically  needed 
tool  to  improve  patient  decisions  and  health  outcomes  among  women  with  BRCA1  and  BRCA2 
mutations. 
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Body 


Phase  One:  Development  of  Educational  Booklet 

Using  the  information  gathered  through  several  focus  groups  conducted  from  the  Fall  of 
1998  through  the  Spring  of  1999,  the  educational  booklet  was  written  and  illustrated.  Entitled 
“Health  Care  Options  for  Women  at  Risk  for  Breast  and  Ovarian  Cancer,”  the  booklet  covers  topics 
suggested  by  women  who  have  either  been  counseled  about  being  tested  or  have  been  tested  for 
a  BRCA1  or  BRCA2  mutation.  The  illustrations  completed  by  a  medical  illustrator  at  the  University 
of  Pennsylvania  complement  the  text  and  aide  in  the  understanding  of  the  results  of  prophylactic 
surgeries.  Drafts  of  the  booklet  were  critically  reviewed  several  times  by  an  expert  panel  including 
Barbara  Weber,  MD,  Andrea  Eisen,  MD,  Jill  Stopfer,  MS  and  Kathleen  Caizone,  M.S.N.  Importantly 
these  reviews  led  to  the  addition  of  several  sections  including  breast  and  ovarian  cancer  screening, 
hysterectomy,  and  implications  for  family  members.  Currently  the  booklet  is  undergoing  review  by 
women  seen  at  the  Cancer  Risk  Evaluation  Program  in  the  prior  24  months  to  obtain  suggestions 
and  revisions  from  a  group  of  women  who  represent  the  target  audience,  the  CREP  population. 

The  women  will  receive  the  booklet  in  the  mail  and  will  be  called  one  week  later  to  review 
suggestions  for  the  booklet  in  both  content  and  layout.  Topics  that  will  be  covered  include  whether 
the  content  was  informative  and  useful,  to  note  words,  phrases  or  presentations  they  found 
confusing,  and  to  identify  important  omissions.  Once  this  is  completed,  the  booklet  will  be  revised 
if  necessary,  and  published.  The  current  draft  of  the  booklet  is  attached  as  Appendix  A. 
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Phase  Two:  Development  of  the  Decision  Support  System 


Part  A:  Development  of  Decision  Analytic  Model 

The  decision  analytic  model  has  been  completed.  Important  revisions  included: 

1 .  Because  the  majority  of  women  who  are  found  to  carry  a  mutation  in  BRCA1  or  BRCA2  have 
been  previously  diagnosed  with  breast  cancer  and  these  women  still  face  many  of  the  same 
decisions  about  cancer  risk  reduction  as  women  without  a  cancer  diagnosis  (e.g.  prophylactic 
surgery),  the  investigator  team  felt  it  was  important  to  include  women  with  a  prior  diagnosis  of 
breast  cancer  in  the  trial.  Thus,  we  substantially  revised  the  model  to  allow  tailoring  to  the 
presence  or  absence  of  a  previous  diagnosis  of  breast  cancer.  Because  survival  following  a 
diagnosis  of  breast  cancer  depends  upon  the  characteristics  of  the  cancer  (in  particular,  stage 
and  node  status),  we  developed  individual  survival  functions  for  Stage  1  and  Stage  2  node 
positive  and  node  negative  breast  cancer,  further  tailoring  the  model  simulations  for  women 
with  a  prior  diagnosis  to  the  characteristics  of  their  individual  tumors. 

2.  To  allow  inclusion  of  women  with  a  prior  diagnosis  of  coronary  heart  disease  and  osteoporosis 
in  the  trial,  we  revised  the  model  to  allow  simulations  to  be  tailored  to  these  prior  diagnoses. 

3.  Because  focus  groups  of  women  from  CREP,  the  investigator  team  and  expert  panel  all  felt 
that  showing  the  effect  of  alternative  management  strategies  on  breast  cancer  incidence  was 
necessary  to  help  women  make  decisions  about  cancer  risk  reduction  strategies,  we  revised 
the  model  to  allow  accurate  calculation  of  cumulative  incidence  curves  for  breast  and  ovarian 
cancer.  To  minimize  information  overload,  we  are  currently  planning  to  show  women  only  the 
curves  for  overall  mortality  and  breast  cancer  incidence,  but  allow  women  to  request  curves  for 
ovarian  cancer  incidence  if  desired. 

4.  We  have  validated  the  model  by  comparing  the  estimated  life  expectancy  from  the  simulation 
model  using  population  based  incidence  rates  for  breast  and  ovarian  cancer  with  data  from  the 
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National  Center  for  Health  Statistics,  The  life  expectancy  of  a  50  year  old  woman  at  average 
cardiac  risk  who  selects  no  therapy  from  the  simulation  is  31.68  years  compared  to  31.70 
years  estimated  by  the  National  Center  for  Health  Statistics. 

PartB:  Format  Effects 

Using  the  data  from  the  surveys  conducted  last  year,  the  survival  curve  materials  have 
been  adapted  to  the  specific  context  relevant  to  women  with  BRCA  mutations.  This  involved 
developing  text  that  explains  the  concept  of  survival  curves  and  how  they  should  be  interpreted.  In 
order  for  the  curves  to  be  clear  and  organized,  we  developed  a  method  of  presenting  the  curves 
that  allows  each  woman  to  see  her  options  individually  as  well  as  together. 

Each  decision  aid  includes  treatment  option  information  as  well  as  breast  cancer  incidence 
information.  A  baseline  (no  intervention)  survival  curve  is  fixed  to  a  divider  while  the  treatment 
options,  each  printed  on  transparencies,  can  be  superimposed  over  the  baseline  curve.  This 
layering  effect  allows  the  women  to  see  the  difference  in  survival  between  having  no  treatment 
(baseline)  and  the  various  treatment  options,  which  can  also  be  compared  to  each  other.  This 
method  enables  women  to  clearly  distinguish  which  option  gives  her  the  best  survival  rate  over 
time. 

PartC:  Continued  Development  of  the  Computer  Interface 

Over  the  past  12  months,  the  design  and  function  of  the  computer  interface  for  the 
decision  support  system  has  been  refined.  This  process  has  required  numerous  meetings  with 
project  staff  and  with  a  focus  group  of  nurses  who  have  an  interest  in  breast  cancer  research. 

After  numerous  iterations,  a  final  design  has  been  implemented  in  Microsoft  Access  (shown  below 
in  the  figure).  The  original  platform  (FoxPro)  was  abandoned  this  year,  owing  to  difficulties  with  the 
transition  to  a  client-server  implementation  that  is  expected  in  the  future.  The  Access 
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implementation  will  allow  a  seamless  transition  to  a  Web-based  platform,  although  the  focus  now  is 
on  a  single,  standalone  system.  In  addition.  Access  supports  ActiveX  objects  through  its  extensive 
data  model,  and  interfaces  with  the  Data  Interactive  product  from  TreeAge  Software.  The  interface 
for  this  system  is  shown  below: 


However,  some  difficulty  in  creating  the  interface  between  Data  Interactive  and  the  Access 
application  has  been  encountered,  forcing  us  to  develop  another  system  in  parallel,  so  as  not  to 
delay  the  project.  This  second  system  provides  an  interface  to  the  Markov  model  in  DATA,  using 
the  interface  builder  in  DATA  software.  While  not  ideal,  in  that  it  is  not  particularly  attractive  nor 
does  it  support  most  of  the  usual  Windows  objects  (such  as  buttons  and  panes),  this  second 
system  will  be  used  in  place  of  the  final  software  until  the  latter  is  fully  implemented  and  debugged. 
The  investigators  are  working  with  TreeAge  to  expedite  the  implementation  of  the  Access-based 
system.  Meanwhile,  the  second,  simpler  system  has  been  tested  and  debugged,  and  has  passed 
the  scrutiny  of  the  investigators  and  the  focus  group  of  nurses  discussed  above.  It  is  now  ready  for 
deployment  in  the  field.  The  documentation  for  the  second  system  is  included  as  Appendix  B. 
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Phase  Three:  Randomized  Controlled  Trial  of  Patient  Decision  Support  System 


The  Randomized  Control  Trial  (RCT)  is  currently  in  the  early  stages.  All  of  the 
questionnaires  necessary  for  this  phase  have  been  developed,  Including  the  patient  risk  factor 
questionnaire,  the  baseline  questionnaire,  and  the  outcome  questionnaire.  The  RCT  is  scheduled 
to  begin  on  August  1 , 2000,  with  the  recruitment  of  all  eligible  subjects  through  the  CREP,  who  will 
be  randomized  to  receive  either  the  educational  booklet  alone  or  the  booklet  along  with  their  CDSS 
participation.  Each  woman  will  complete  a  risk  factor  questionnaire,  which  will  be  used  to  complete 
the  CDSS  for  those  randomized  to  this  arm  of  the  study. 

Beginning  on  August  1 , 2000,  a  member  of  the  research  staff  will  ensure  that  all  new 
patients  coming  in  to  CREP  on  their  initial  visit  receive  a  letter  introducing  them  to  the  study 
(Appendix  C).  This  is  done  at  this  point  in  order  to  tell  the  women  what  the  study  is  about  without 
overwhelming  her  at  the  time  that  she  receives  her  testing  results.  Women  returning  for  a  second 
visit  who  are  found  eligible  to  be  tested  and  would  like  to  do  so  have  their  blood  drawn.  These 
women  are  asked  if  they  would  like  to  participate  in  the  study,  and  if  they  agree,  the  research  staff 
proceeds  with  informed  consent.  There  is  no  standard  time  period  between  the  first  and  second 
visit,  therefore,  the  research  staff  will  monitor  the  patient  list  on  a  weekly  basis  and  go  to  the  clinic 
when  women  are  returning  to  have  blood  drawn  for  their  test. 

When  a  woman  returns  for  her  results  disclosure,  the  research  staff  will  see  the  women 
who  have  agreed  to  participate  and  have  a  BRCA1  or  BRCA2  mutation,  making  them  eligible  to 
participate.  These  women  are  randomized  at  this  point  to  either  receive  the  booklet  alone  or  the 
booklet  and  the  individual  decision  aid.  They  are  all  given  the  educational  booklet  and 
questionnaire,  “Assessment  of  Risk  Factors  &  Interest  in  Risk  Reduction  Options.”  (Appendix  D) 
This  is  completed  and  returned  before  the  woman  leaves.  This  questionnaire  provides  baseline 


8 


information  about  the  woman’s  attitude  toward  her  treatment  options  and  her  risk  factors  that  are  to 
be  used  in  generating  her  decision  aid  if  applicable.  A  research  visit  is  scheduled  by  the  research 
staff  to  review  the  booklet  and  the  CDSS  results  with  all  participating  women,  Between  visit  three 
and  the  research  visit,  the  decision  aid  is  generated,  if  applicable,  and  a  copy  is  given  to  the  clinical 
staff  and  kept  in  a  locked  file. 

During  the  research  visit,  the  “Baseline  Questionnaire’’  (Appendix  E)  is  administered  at  the 
beginning  of  the  visit.  This  questionnaire  measures  the  subject’s  stage  in  the  decision  process, 
level  of  cancer  anxiety,  and  depression.  Using  a  standard  script,  the  booklet  is  reviewed  with  both 
of  the  arms  of  the  study.  Questions  that  the  subject  may  have  are  answered  using  standard 
guidelines,  with  the  suggestion  that  any  further  questions  be  asked  of  the  faculty  of  CREP.  The 
arm  receiving  only  the  booklet  gets  no  further  Information,  while  the  decision  aid  group  will 
continue.  Women  randomized  to  the  decision  aid  will  then  receive  their  individualized  aid  that  has 
been  developed  prior  to  the  session.  Using  a  script,  a  member  of  the  research  staff  will  review  the 
decision  aid  with  the  woman  to  ensure  that  she  understands  what  the  curves  show  her.  She  will 
also  receive  a  simplified  copy  of  the  decision  tree  to  show  her  how  these  probabilities  were 
generated.  Any  questions  that  the  subject  may  have  will  be  answered  according  to  set  guidelines, 
and  any  additional  questions  will  be  directed  to  a  physician. 

To  measure  the  outcomes  of  the  trial,  each  woman  who  participates  in  the  RCT  will 
receive  a  follow  up  call  one  month  later  from  an  assistant  blinded  to  which  arm  the  woman  is 
enrolled.  The  questionnaire  “Outcomes  of  Women’s  Health  Study”  (Appendix  F)  will  be  used  to 
gather  information  about  the  woman’s  decisions  after  the  trial.  Outcomes  will  include:  satisfaction 
with  decision  making,  level  of  knowledge  about  decision  alternatives,  management  decision  made, 
and  cancer  anxiety  and  depression. 
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Key  Research  Accomplishments 


CDSS  Development 

•  Development  of  Markov  decision  model  is  completed, 

•  Format  of  survival  and  incidence  curves  which  women  will  receive  as  output  of  CDSS 
determined. 

•  Linking  of  CDSS  to  DATA  output  is  completed. 

•  CDSS  has  been  piloted  by  nurses/research  staff  and  approved. 

Booklet  Development 

•  Booklet  written. 

•  Illustrations  completed. 

•  Currently  under  review  with  CREP  patients  for  their  input. 

Randomized  Control  Trial 

•  Decision  Aid  contents  and  layout  completed. 

•  Booklet  completed.  Under  review  by  CREP  patients. 

•  Questionnaires  completed. 

•  Script  for  research  visit  completed. 

•  Protocol  for  RCT  approved  and  ready  to  begin  August  1 , 2000. 


Reportable  Outcomes 


Published  Manuscripts 

•  Armstrong  K,  FitzGerald  G,  Schwartz  SJ,  Ubel  PA.  Using  survival  curve  comparisons  to  inform 
patient  decision  making:  Can  a  training  exercise  improve  understanding?  Manuscript  under 
review  (Appendix  G) 

•  Armstrong  K,  Eisen  A,  Weber  BL.  Assessing  the  Risk  of  Breast  Cancer.  N  Engl  J  Med, 
2000:324(8);564-71  (Appendix  H) 

•  Armstrong  K,  Popik  S,  Guerra  C.  Ubel  PA.  Beliefs  about  breast  cancer  risk  and  use  of 
postmenopausal  hormone  replacement  therapy.  Med  Decis  Making  2000(3);20:308-313 
(Appendix  I) 

•  Armstrong  K,  Caizone  K,  Stopfer  J.  FitzGerald  G,  Coyne  J,  Weber  B,  Factors  associated  with 
decisions  about  clinical  BRCA1/2  testing,  Cancer  Epidemiol  Biomarkers  Prev,  in  press 
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Conclusions 


The  past  year  has  been  productive  and  informative.  Due  to  unseen  complications  with  the 
software  that  we  are  using  to  implement  the  model,  we  have  had  to  change  the  approach  and 
structure  of  the  DSS.  This  has  caused  delays  to  the  start  of  the  RCT  that  were  not  anticipated. 
Much  progress  has  been  made,  however,  with  the  booklet,  the  decision  aid,  and  the  protocol  for 
the  RCT.  Because  these  steps  are  completed  and  in  place,  the  RCT  is  ready  to  begin  on  August 
1,2000. 

The  booklet  has  been  written  and  illustrated,  modified  and  improved  upon  by  a  panel  of 
medical  experts  in  the  field  of  BRCA1  and  BRCA2.  The  booklet  is  being  reviewed  by  current 
CREP  patients  for  their  input,  which  will  be  incorporated  into  the  final  version  of  the  booklet.  The 
decision  aid  also  underwent  many  improvements,  and  should  also  serve  as  a  helpful  aid  for  these 
women.  With  the  beginning  of  the  RCT,  a  new  phase  of  the  study  will  commence,  which  is  both  an 
exciting  and  welcome  new  step.  The  work  of  the  past  two  years  will  be  implemented,  and  new 
data  will  be  gathered.  It  is  hoped  that  the  RCT  produces  useful  information  for  both  the  patients 
and  investigators. 
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INTRODUCTION 

This  booklet  was  developed  to  help  women  with  a  BRCAl  or  BRCA2 
mutation  make  decisions  about  how  to  manage  their  risk  of  breast  and 
ovarian  cancer.  The  goal  of  the  booklet  is  to  provide  information  about  all  of 
the  options  available  for  managing  breast  and  ovarian  cancer  risk  as  well  as 
other  issues  related  to  carrying  a  mutation  in  BRCAl  or  BRCA2.  Because 
these  decisions  are  complex  and  each  woman’s  situation  is  different,  each 
woman  should  discuss  her  personal  situation  with  a  physician,  nurse,  or 
genetic  counselor  who  is  knowledgeable  about  BRCAl  and  BRCA2  as  well  as 
her  regular  health  care  provider.  Above  all,  it  is  important  that  each  woman 
makes  an  informed  decision. 

There  are  six  sections  in  this  booklet.  Frequent  breast  and  ovarian 
cancer  screening  is  recommended  for  all  women  with  a  BRCAl  or  BRCA2 
mutation  and  is  discussed  in  the  first  section  of  the  booklet.  The  second 
section  discusses  prophylactic  surgery  -  removal  of  the  ovaries  or  the  breasts 
prior  to  the  development  of  cancer.  Tamoxifen  (Nolvadex),  the  only 
medication  currently  approved  to  reduce  the  risk  of  breast  cancer,  and  oral 
contraceptives,  which  may  reduce  the  risk  of  ovarian  cancer,  are  discussed  in 
the  third  section.  The  fourth  section  focuses  on  hormone  replacement  therapy 
and  raloxifene  (Evista),  medications  that  are  often  considered  at  the  time  of 
menopause.  The  fifth  section  reviews  the  current  knowledge  about  the  effect 
of  lifestyle,  such  as  diet  and  exercise,  on  risk  of  breast  and  ovarian  cancer. 

The  last  section  discusses  other  implications  of  carrying  a  BRCAl  or  BRCA2 
mutation,  including  implications  for  family,  insurance  and  confidentiality. 

Because  medical  research  moves  quickly,  new  options  for  managing 
cancer  risk  may  become  available  at  any  time.  Regular  contact  with  health 
care  providers  and  specialized  counseling  programs,  such  as  the  Cancer  Risk 
Evaluation  Program,  can  help  women  with  BRCAl  or  BRCA2  mutations 
stay  informed  of  the  latest  developments. 
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L  FREQUENT  CANCER  SCREENING 


The  benefits  of  screening  procedures  for  women  with  BRCA  mutations 
have  yet  to  be  proven,  and  so  far  are  based  mostly  on  expert  opinion.  The 
types  of  studies  needed  to  prove  the  benefits  of  these  screening  procedures 
may  take  years  to  become  available,  since  researchers  need  to  be  able  to 
follow  women  over  time  to  see  how  these  procedures  affect  long  term  out¬ 
comes,  Since  BRCAl  and  BRCA2  were  only  discovered  in  1994  and  1995, 
follow-up  time  for  women  with  mutations  has  been  limited.  However,  the 
screening  recommendations  are  based  on  the  known  importance  of  early 
detection  for  cancer  and  what  is  known  about  individuals  at  average  risk. 
Generally,  cancer  that  is  detected  in  earlier  stages  is  more  easily  treated, 
and  the  likelihood  of  a  cure  is  higher  in  these  cases. 

Breast  Cancer  Screening: 

Breast  Examination 

•  What  is  it? 

Breast  examination  is  a  type  of  screening  that  involves  either  a  woman 
checking  her  own  breasts  for  lumps  (self  breast  examination,  or  SBE),  or 
a  health  care  provider  checking  a  woman’s  breasts  for  lumps  (clinical  breast 
examination,  or  CBE).  These  two  types  of  screening  are  both  important  in 
the  detection  of  changes  in  the  breast  that  may  be  cancer.  By  examining  her 
breasts  once  a  month,  a  woman  is  likely  to  become  very  familiar  with  her 
breast  contours,  increasing  the  likelihood  that  she  could  detect  a  lump  or 
other  change  in  her  breast.  Health  care  providers  are  specially  trained  in 
breast  examination  and  may  be  able  to  detect  changes  or  lumps  that  cannot 
be  felt  by  the  woman  herself. 

•  Who  should  have  breast  examinations? 

Beginning  at  age  40,  every  woman  at  average  risk  should  examine  her 
breasts  once  a  month  for  any  changes  in  the  breast,  such  as  lumps,  asymmetry, 
and  skin  changes,  and  have  her  breasts  examined  by  her  health  care  provider 
once  a  year.  Women  with  a  BRCAl  or  BRCA2  mutation  should  begin  breast 
examination  at  age  25. 
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•  What  are  the  benefits  of  breast  examination? 

Breast  examination  can  detect  lumps  and  other  changes  that  may  turn  out 
to  be  early  breast  cancer.  By  finding  cancer  early  it  may  be  more  easily  treated 
and  more  likely  to  be  cured.  Because  most  studies  of  breast  cancer  screening 
have  studied  the  combined  effect  of  breast  examination  and  mammography, 
it  is  hard  to  be  sure  exactly  how  much  breast  examination  alone  reduces  a 
woman’s  chance  of  dying  from  breast  cancer.  However,  most  experts  believe 
that  self  breast  examination  and  clinical  breast  examination  are  important 
parts  of  breast  cancer  screening. 

•  What  are  the  disadvantages  of  breast  examination? 

Because  it  is  a  painless,  simple  screening  method,  there  are  few  risks 
associated  with  this  type  of  screening.  However,  most  lumps  or  other  problems 
found  by  women  or  physicians  that  require  evaluation  are  not  cancer.  Thus, 
women  may  undergo  tests  and  surgeries  that  may  be  frightening  and  do  not 
directly  lead  to  a  reduction  in  the  risk  of  dying  of  breast  cancer. 

Mammography 

•  What  is  it? 

A  mammogram  is  a  x-ray  of  the  breasts  that  detects  abnormalities  in  the 
breast  tissue. 

•  Who  has  mammography? 

For  women  of  average  risk,  it  is  recommended  that  women  over  40 
undergo  mammography  screening  once  a  year.  For  women  who  have  a  BRCA 
mutation,  it  is  recommended  that  annual  mammography  screening  begin 
at  age  25. 

•  What  are  the  benefits  of  mammography? 

A  mammogram  provides  a  picture  of  the  breast  that  can  show  changes  or 
abnormalities  in  the  breast  tissue.  In  some  cases,  this  allows  mammography 
to  detect  early  breast  cancer,  before  it  causes  any  symptoms.  If  breast  cancer 
is  found  early,  it  is  more  likely  to  be  curable. 

For  women  between  the  ages  of  50  and  69,  mammography  reduces  the 
chance  of  dying  from  breast  cancer  by  as  much  as  30  to  50%.  For  women 
between  the  ages  of  40  and  49,  mammography  may  be  slightly  less  effective 
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in  detecting  early  breast  cancer  because  younger  women  generally  have  more 
dense  breasts.  However,  even  in  this  younger  age  group,  mammography 
appears  to  reduce  the  risk  of  dying  from  breast  cancer  by  almost  25%. 
Furthermore,  the  benefits  of  mammography  may  be  even  greater  in  women 
at  increased  risk  of  breast  cancer,  such  as  women  with  a  BRCAl  or 
BRCA2  mutation. 


•  What  are  the  disadvantages  of  mammography? 

There  is  some  concern  that  beginning  mammography  screening  between 
the  ages  of  25  and  35  could  slightly  increase  a  woman’s  risk  for  developing 
breast  cancer  from  repeated  exposure  to  radiation.  Although  this  is  a  concern 
to  be  taken  into  account,  the  risk  of  radiation  exposure  through  mammograms 
is  very  small.  The  benefits  of  early  detection  of  breast  cancer  in  a  high  risk 
woman  greatly  outweigh  the  possible  risk  of  minimal  radiation  exposure. 

As  with  breast  examination,  most  abnormalities  seen  on  a  mammogram 
turn  out  not  to  be  breast  cancer  at  all.  While  it  is  always  a  relief  to  find  out 
an  abnormality  is  not  cancer,  having  to  undergo  an  evaluation  can  be 
unpleasant  and  cause  some  anxiety.  This  necessary  evaluation  of  abnormal 
mammograms  also  leads  to  breast  biopsies  and  other  tests  that  may  not  have 
happened  if  the  mammogram  had  not  been  done. 

MRI 

•  What  is  it? 

Breast  MRI  (Magnetic  Resonance  Imaging)  uses  the  interaction  between 
magnets  and  radio  waves  to  produce  cross-sectional  pictures  of  the  breast  that 
are  much  more  detailed  than  mammography.  Its  usefulness  in  screening 
women  at  high  risk  for  breast  cancer  is  currently  under  study. 

•  Who  has  breast  MRI? 

Breast  MRI  is  not  currently  recommended  as  routine  breast  cancer 
screening  for  any  group  of  women.  However,  women  who  are  at  high  risk  for 
breast  cancer  may  be  eligible  to  participate  in  research  studies  of  breast  MRI. 
Women  who  are  pregnant,  or  have  a  pacemaker  or  any  surgically  implanted 
metal  device,  are  not  eligible  for  an  MRI. 
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•  What  are  the  benefits  of  breast  MRI? 

Breast  MRI  gives  a  more  detailed  picture  of  the  breast  than  a  mammogram. 
This  more  detailed  picture  allows  MRI  to  detect  some  early  breast  cancers 
that  are  not  found  by  mammography.  This  technique  is  currently  being 
investigated  as  a  screening  tool  for  high  risk  women. 

•  What  are  the  disadvantages  of  breast  MRI? 

Breast  MRI  does  not  have  any  major  side  effects.  Because  the  imaging 
requires  that  the  woman  lie  completely  still  during  the  thirty  to  forty  minute 
process,  it  can  be  a  slightly  uncomfortable  experience,  especially  if  a  woman 
is  claustrophobic.  Breast  MRI  may  also  detect  abnormalities  that  are  not 
cancer  -  leading  to  breast  biopsies  and  other  tests  that  may  not  have 
happened  if  the  MRI  had  not  been  done.  The  balance  between  the  risk  of 
these  biopsies  and  the  ability  of  the  MRI  to  find  early  cancer  is  not  yet  known. 

OVARIAN  CANCER  SCREENING: 

Pelvic  Examination 

•  What  is  a  pelvic  examination? 

A  pelvic  exam  involves  a  health  care  provider  examining  a  woman’s  cervix, 
uterus  and  ovaries  with  an  internal  exam.  It  usually  involves  two  parts:  (1)  a 
speculum  examination  where  samples  are  taken  from  the  cervix;  and  (2)  biman¬ 
ual  examination  where  the  uterus  and  ovaries  are  felt  with  a  hand  in  the  vagina. 
Because  the  ovaries  can  be  felt  at  the  time  of  a  bimanual  examination,  a  pelvic 
examination  is  sometimes  considered  one  part  of  ovarian  cancer  screening. 

•  Who  has  a  pelvic  exam? 

Any  woman  over  the  age  of  1 8  or  who  is  sexually  active  should  have  a 
pelvic  exam  once  a  year. 

•  What  are  the  benefits  of  a  pelvic  exam? 

A  pelvic  exam  may  detect  changes  in  the  ovaries  that  may  represent  early 
ovarian  cancer.  If  ovarian  cancers  are  found  early,  they  may  be  more  easily 
treated  and  more  likely  to  be  cured.  However,  because  the  ovaries  are  difficult 
to  feel,  pelvic  examination  misses  many  early  ovarian  cancers.  Currently, 
there  are  no  studies  that  suggest  that  routine  pelvic  examinations  will  decrease 


done  at  the  time  of  the  speculum  examination,  are  very  important  in  reducing 
a  woman’s  risk  of  dying  from  cervical  cancer.  Thus,  it  is  reasonable  to  recom¬ 
mend  annual  pelvic  examinations  for  all  women. 

•  What  are  the  disadvantages  of  this  screening? 

There  are  no  major  side  effects  to  this  type  of  screening.  The  major  disadvan¬ 
tage  to  this  screening  is  that  it  is  not  a  very  effective  way  to  detect  ovarian  cancer, 
and  some  women  find  the  procedure  embarrassing  or  uncomfortable. 

CA-125  and  Trans-Vaginal  Ultrasound  of  the  Ovaries 

•  What  are  they? 

These  are  tests  that  are  often  conducted  together  in  order  to  detect  early  ovarian 
cancer  in  high-risk  women.  The  CA-125  test  is  a  blood  test  that  measures  the  lev¬ 
els  of  a  protein  made  by  some  ovarian  cancers.  A  vaginal  ultrasound  produces 
pictures  of  the  ovaries  by  inserting  a  small  ultrasound  probe  into  the  vagina. 

•  Who  has  this  screening? 

Women  who  are  at  an  increased  risk  for  ovarian  cancer,  such  as  women 
with  a  BRCAl  or  BRCA2  mutation,  may  begin  to  get  an  annual  or  biannual 
CA-125  test  and  ultrasound  as  early  as  age  25. 

•  What  are  the  benefits  of  this  screening? 

CA-125  is  present  in  low  levels  in  the  body  at  all  times,  but  can  become 
elevated  with  reproductive  system  cancers,  such  as  ovarian  cancer.  Because 
the  CA-125  test  may  detect  the  presence  of  ovarian  cancer  before  a  woman 
experiences  any  symptoms,  CA-125  screening  may  catch  ovarian  cancer  at  an 
earlier  stage  when  it  is  more  likely  to  be  curable. 

By  producing  images  of  the  ovaries,  vaginal  ultrasound  may  detect  early 
ovarian  cancer.  Experts  believe  the  tests  in  combination  are  better  at  detecting 
ovarian  cancer  than  either  test  alone.  Although  there  currently  is  no  data 
showing  that  CA-125  test  and  vaginal  ultrasound  will  reduce  the  chance  of 
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dying  from  ovarian  cancer,  the  tests  are  relatively  simple  and  painless.  Thus, 
many  women  at  high  risk  for  developing  ovarian  cancer  may  wish  to  undergo 
these  tests  even  in  the  absence  of  proven  benefit  if  they  are  not  yet  ready  to 
consider  surgical  removal  of  the  ovaries. 

•  What  are  the  disadvantages  of  this  screening? 

A  CA-125  test  does  not  test  exclusively  for  ovarian  cancer.  An  elevated 
CA-125  level  may  indicate  a  number  of  conditions,  including  menstruation, 
pregnancy,  and  ovarian  cysts.  Furthermore,  CA-125  levels  do  not  always  rise 
in  the  early  stages  of  ovarian  cancer,  meaning  a  woman  may  have  early  stage 
ovarian  cancer  and  a  normal  CA-125  level.  Vaginal  ultrasound  may  also  miss 
early  ovarian  cancers  and  detect  many  abnormalities  that  do  not  turn  out  be 
cancer.  Because  these  tests  frequently  miss  early  ovarian  cancers,  it  is  not  clear 
that  they  will  significantly  reduce  a  woman’s  risk  of  dying  of  ovarian  cancer. 
Because  these  tests  may  pick  up  abnormalities  that  are  not  ovarian  cancer, 
women  may  undergo  extra  tests  and  even  surgeries  to  evaluate  these  abnormalities. 
These  extra  tests  can  be  unpleasant  and  anxiety  producing  and  probably  would 
not  have  been  needed  if  the  screening  tests  had  not  been  done. 
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II.  RISK  REDUCING  SURGERY 

Prophylactic  surgery  involves  the  removal  of  healthy  tissue,  such  as  the 
breasts  or  ovaries,  in  order  to  decrease  the  risk  of  developing  cancer. 


Prophylactic  Oophorectomy 

•  What  is  a  prophylactic  oophorectomy? 

Prophylactic  oophorectomy  is  the  surgical  removal  of  both  ovaries  before 
there  is  any  sign  of  ovarian  cancer  to  decrease  the  chance  of  developing 
ovarian  cancer. 


•  How  is  a  prophylactic  oophorectomy  performed? 

A  prophylactic  oophorectomy  is  an  operation  that  often  can  be  performed 
through  a  laparascope  (a  thin,  pencil-like  instrument).  If  the  oophorectomy  is 
done  with  a  laparascope,  it  usually  does  not  require  a  hospital  stay.  Preoperative 
tests  are  conducted  on  an  outpatient  basis.  After  not  eating  or  drinking  anything 
for  several  hours,  a  woman  is  given  general  anesthesia.  During  this  time,  she  is 
asleep  and  cannot  feel  pain.  A  gas  is  pumped  into  the  abdomen  to  give  the 
surgeon  space  to  operate  safely.  The  laparoscope  is  inserted  into  the  abdomen 
through  a  small  incision  just  below  the  navel  through  which  the  ovaries  are 
removed.  Most  women  go  home  the  same  day  as  the  operation.  After  a  few  days 
of  mild  abdominal  discomfort,  most  women  return  to  their  normal  activities, 
and  are  fully  recovered  in  less  than  two  weeks. 

Occasionally  a  prophylactic  oophorectomy  will  require  an  open  surgery, 
especially  if  the  uterus  is  removed  at  the  same  time  (hysterectomy)  or  if  a  woman 
has  had  previous  abdominal  surgery.  Therefore,  a  consultation  with  a  gynecolog¬ 
ical  oncologist  is  recommended.  If  an  open  surgery  is  necessary,  the  woman  will 
stay  in  the  hospital  for  several  days  after  the  surgery  and  will  recover  fully  in 
four  to  six  weeks. 


•  What  are  the  benefits  of  a  prophylactic  oophorectomy? 

At  present,  there  is  only  preliminary  information  about  how  much  prophylactic 
oophorectomy  reduces  the  risk  of  cancer  in  women  with  a  BRCAl  or  BRCA2 
mutation.  However,  this  preliminary  information  suggests  prophylactic 
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oophorectomy  can  reduce  the  chance  of  developing  ovarian  cancer  by  as 
much  as  90%.  In  addition,  it  appears  that  removing  the  ovaries  before 
menopause  also  reduces  breast  cancer  risk  by  as  much  as  50-60%. 

However,  a  prophylactic  oophorectomy  does  not  guarantee  that 
ovarian  and/or  breast  cancer  will  not  develop. 

Some  women  may  decide  to  have  their  uterus  removed  (hysterectomy)  at 
the  time  they  undergo  prophylactic  ooperectomy.  Having  a  hysterectomy 
prevents  development  of  endometrial  cancer  (cancer  of  the  uterus)  in  the 
future.  This  issue  may  be  particularly  relevant  to  women  who  are  considering 
tamoxifen  for  breast  cancer  risk  reduction,  as  tamoxifen  is  known  to  increase 
the  risk  of  endometrial  cancer.  However,  having  a  hysterectomy  at  the  time  of 
oophorectomy  requires  a  more  extensive  surgery,  including  the  need  for  in¬ 
patient  hospitalization  and  the  small  possibility  of  complications. 

•  What  are  the  disadvantages  of  having  a  prophylactic  oophorectomy? 

Because  the  ovaries  are  totally  removed,  if  a  woman  has  not  already 
experienced  menopause,  she  will  stop  making  estrogen  and  will  undergo 
menopause,  which  may  include  some  side  effects.  These  may  include  hot 
flashes,  mood  changes,  depression,  fatigue/insomnia,  and  difficulty  concen¬ 
trating,  among  other  symptoms.  In  most  women  these  symptoms  improve  or 
disappear  over  a  period  of  months.  Removing  ovaries  in  a  post-menopausal 
woman  will  have  no  impact  on  menopausal  symptoms  because  her  ovaries 
have  already  stopped  making  estrogen.  If  a  premenopausal  woman  has  a 
prophylactic  oophorectomy,  she  may  choose  to  take  hormone  replacement 
therapy  to  ease  the  symptoms  that  occur  after  this  surgery  and  to  protect  her 
heart  and  bones.  In  addition,  because  both  ovaries  are  removed,  pregnancy  is 
not  possible.  Also,  as  with  any  surgical  procedure,  there  is  the  risk  associated 
with  having  surgery,  which  may  lead  to  infections  or  other  complications. 
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•  What  is  a  prophylactic  mastectomy? 

Prophylactic  mastectomy  is  the  removal  of  one  or  both  breasts  before  there  is 
any  sign  of  breast  cancer  in  order  to  decrease  the  chance  of  developing  breast 
cancer.  There  are  two  types  of  prophylactic  mastectomies:  total  and  subcutaneous. 
A  total  mastectomy,  also  known  as  a  simple  mastectomy,  removes  the  skin, 
nipple,  and  breast  tissue.  A  subcutaneous  mastectomy  removes  breast  tissue, 
but  leaves  the  overlying  skin  and  nipple.  A  subcutaneous  mastectomy  leaves 
more  breast  tissue  behind  than  a  total  mastectomy.  Because  leaving  more 
breast  tissue  behind  may  be  associated  with  a  higher  risk  of  developing  breast 
cancer,  many  experts  recommend  total  mastectomies  for  women  with  BRCAl 
or  BRCA2  mutations  who  choose  to  undergo  prophylactic  mastectomy. 


•  How  is  a  prophylactic  mastectomy  performed? 

A  prophylactic  mastectomy  is  an  operation  that  requires  a  short  stay  in 
the  hospital.  Once  preoperative  tests  are  completed  as  an  outpatient  and  the 
surgery  is  scheduled,  a  woman  checks  into  the  hospital.  At  the  time  of  the 
surgery,  she  is  put  under  general  anesthesia.  During  this  time,  she  is  asleep 
and  cannot  feel  pain  while  the  surgeon  removes  both  breasts.  Reconstructive 
surgery  can  be  done  at  this  time.  Once  the  surgery  is  completed,  the  woman 
remains  in  the  hospital  for  several  days  to  recover,  with  additional  time  if 
reconstructive  surgery  has  been  done.  Bandages  and  drains  must  be  main¬ 
tained  for  several  weeks  until  the  area  heals.  Careful  follow-up  is  needed  to 
prevent  any  infection. 

•  What  are  the  benefits  of  a  prophylactic  mastectomy? 

Prophylactic  mastectomy  decreases  the  risk  of  developing  breast  cancer, 
although  how  much  it  decreases  the  risk  in  women  with  BRCAl  or  BRCA2 
mutations  is  unknown.  The  largest  study  with  carefully  collected  information 
suggests  a  reduction  of  up  to  90%  in  women  with  a  strong  family  history  of 
breast  cancer.  While  this  is  a  significant  reduction,  it  does  not  guarantee  that 
breast  cancer  will  not  develop. 
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•  Can  breast  reconstruction  be  done  after  prophylactic  mastectomy? 

Breast  reconstruction  is  a  surgical  procedure  that  attempts  to  restore  the 

shape  of  the  breasts  that  have  been  removed.  Reconstruction  can  be  done 
at  the  time  of  the  mastectomy  or  at  a  later  date.  When  deciding  about 
prophylactic  mastectomy,  it  is  important  to  recognize  that  reconstruction 
is  not  perfect,  and  may  involve  some  complications. 

If  a  woman  wishes  to  have  reconstruction,  there  are  several  methods  that 
can  be  used,  although  she  may  not  be  eligible  for  all  of  them.  The  first  is  a 
saline  implant,  which  is  placed  under  the  muscle  to  replace  the  breast  tissue 
that  has  been  removed.  Another  option  is  to  have  a  TRAM-flap,  which 
involves  moving  of  part  of  the  abdominal  (stomach)  muscle  and  overlaying 
skin,  and  placing  it  on  the  chest  in  place  of  the  breast  tissue.  Occasionally,  a 
muscle  from  the  back  can  be  moved  to  replace  the  breast  tissue.  A  plastic 
surgeon  will  evaluate  each  woman  and  suggest  the  possible  reconstruction 
options  and  work  with  her  to  help  her  make  a  decision  about  reconstruction 
that  is  best  for  her. 

•  What  are  the  disadvantages  of  a  prophylactic  mastectomy? 

Aside  from  the  cosmetic  loss  of  the  breasts,  which  can  be  partially  corrected 
with  reconstruction,  the  woman  will  lose  sensation  in  the  breast.  This  is  because 
the  nerves  are  cut  around  the  breast  during  surgery.  She  will  also  lose  the  ability 
to  breast  feed  due  to  the  loss  of  the  mammary  glands,  which  produce  milk. 


Simple  Bilateral  Mastectomy 
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Chemoprevention,  a  new  and  growing  field,  involves  taking  a  medicine 
to  lower  cancer  risk.  Currently,  tamoxifen  is  the  only  medicine  that  has  been 
approved  by  the  Food  and  Drug  Administration  to  reduce  the  risk  of  breast 
cancer.  Oral  contraceptives  are  not  approved  to  reduce  ovarian  cancer  risk, 
but  several  studies  suggest  they  may  be  effective  for  this  purpose. 
Tamoxifen 
•  What  is  it? 

Tamoxifen,  trade  name  Novaldex®,  is  a  pill,  taken  once  a  day,  which  has 
been  used  to  treat  breast  cancer  for  over  20  years.  In  the  breast  it  acts  as  an 
"anti-estrogen"  to  block  the  action  of  estrogen.  Recently,  a  large  study  showed 
that  taking  tamoxifen  for  five  years  lowers  the  occurrence  of  breast  cancer 
in  women  who  are  at  increased  risk.  Taking  tamoxifen  for  longer  than  five 
years  was  not  evaluated  in  this  study,  and  the  optimal  length  of  time  to  take 
tamoxifen  to  reducing  the  risk  of  breast  cancer  has  not  been  established. 


•  Who  can  take  tamoxifen? 

Women  who  have  already  had  breast  cancer  often  take  tamoxifen  to  reduce 
the  risk  of  recurrence.  Now,  women  who  are  at  increased  risk  of  breast 
cancer  because  of  a  family  history,  age,  or  other  risk  factors  are  eligible  to 
take  tamoxifen  to  reduce  the  risk  of  first  breast  cancers.  Although  there  has 
not  been  a  specific  study  of  tamoxifen  in  women  with  a  BRCAl  or  BRCA2 
mutation,  a  woman  with  a  BRCAl  or  BRCA2  mutation  is  eligible  because 
having  this  mutation  is  considered  being  at  high  risk. 

•  What  are  the  benefits  of  taking  tamoxifen? 

One  study  suggests  that  tamoxifen  reduces  the  risk  of  developing  breast 
cancer  by  approximately  50%.  Other  studies  have  suggested  that  tamoxifen 
may  also  lower  cholesterol  levels  and  improve  bone  density.  These  effects  may 
make  women  on  tamoxifen  less  likely  to  have  a  heart  attack  and  a  bone 
fracture  because  of  osteoporosis,  the  weakening  of  bones,  although  more 
studies  need  to  be  done. 
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•  What  are  the  disadvantages  to  taking  tamoxifen? 

Women  who  are  over  50  are  at  the  greatest  risk  of  experiencing  side 
effects  from  tamoxifen.  Tamoxifen  increases  the  rate  of  cancer  of  the  uterus 
(endometrial  cancer)  slightly  in  women  who  have  not  had  a  hysterectomy. 
However,  the  risk  is  small,  and  this  cancer  is  usually  easily  curable. 

Tamoxifen  also  increases  the  rate  of  blood  clots,  including  clots  in  the  lung 
(pulmonary  embolism)  and  clots  in  major  veins  (deep  vein  thrombosis),  and 
cataracts.  Tamoxifen  also  may  cause  symptoms  of  menopause  in  women 
who  have  not  yet  undergone  menopause,  such  as  hot  flashes,  mood  changes, 
insomnia,  and  vaginal  dryness  or  discharge.  However,  tamoxifen  does  not 
cause  menopause,  and  it  is  still  possible  to  have  children  once  the  tamoxifen 
is  stopped. 

Oral  Contraceptives 

•  What  are  they? 

Oral  contraceptives  (birth  control  pills)  are  pills  that  are  taken  daily 
to  prevent  pregnancy.  They  generally  contain  low  doses  of  estrogen  and 
progesterone.  These  pills  are  also  thought  to  lower  the  risk  of  ovarian  cancer. 

•  Who  can  take  oral  contraceptives? 

Women  usually  take  oral  contraceptives  as  birth  control.  Because  of  studies 
suggesting  oral  contraceptives  reduce  the  risk  of  ovarian  cancer,  women  who 
are  at  increased  risk  of  ovarian  cancer  and  have  not  yet  experienced  menopause 
may  consider  taking  oral  contraceptives  to  lower  their  ovarian  cancer  risk. 
Women  with  a  BRCAl  or  BRCA2  mutation  may  take  oral  contraceptives 
because  of  their  increased  risk  of  ovarian  cancer. 

•  What  are  the  benefits  of  taking  oral  contraceptives? 

Several  studies  suggest  that  women  who  take  oral  contraceptives  prior  to 
menopause  have  about  half  the  risk  of  developing  ovarian  cancer  later  in  life 
as  women  who  do  not  take  oral  contraceptives.  In  addition,  oral  contracep¬ 
tives  prevent  pregnancy  and  may  improve  some  premenstrual  symptoms,  such 
as  acne,  mood  swings,  and  uterine  cramping. 


Side  effects  of  oral  contraceptives  include  blood  clots,  including  clots  in  the 
lung  (pulmonary  embolism),  high  blood  pressure,  stroke,  nausea,  headaches 
and  weight  gain  in  some  women.  Women  who  smoke  cigarettes  are  at 
particular  risk  for  developing  blood  clots  and  strokes.  Some  studies  suggest 
early  types  of  oral  contraceptives  may  slightly  increase  the  risk  of  breast  cancer. 
However,  new  types  of  oral  contraceptives  have  lower  doses  of  estrogen  and 
are  unlikely  to  significantly  increase  breast  cancer  risk. 
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IV.  Hormone  Replacement  Therapy  and  Its  Alternatives 

At  the  time  of  menopause,  a  woman’s  ovaries  stop  producing  estrogen 
and  progesterone.  Decreased  levels  of  these  hormones  have  many  effects, 
including  menopausal  symptoms  (such  as  hot  flashes  and  mood  swings), 
decreased  bone  density  and  increased  cholesterol  levels.  After  menopause,  a 
woman’s  risk  of  osteoporosis  and  heart  disease  increases  significantly.  Several 
strategies  have  been  proposed  to  help  women  manage  the  changes  that  occur 
with  menopause,  including  use  of  hormone  replacement  therapy  and  other 
medications.  Because  these  therapies  have  many  effects  that  may  compete 
with  each  other,  deciding  how  best  to  manage  the  effects  of  menopause  can 
be  particularly  difficult  for  women  with  BRCAl  or  BRCA2  mutations. 

Hormone  Replacement  Therapy 

•  What  is  hormone  replacement  therapy? 

Hormone  replacement  therapy  (HRT)  contains  estrogen  or  estrogen  and 
progesterone,  like  a  birth  control  pill.  It  is  a  pill  that  is  taken  once  a  day  every 
day,  or  a  patch  that  is  worn  on  the  skin  like  a  Band-Aid.  HRT  is  commonly 
used  in  women  who  have  reached  menopause  to  replace  the  female  hormones 
that  a  woman’s  body  no  longer  produces.  All  women  on  HRT  receive  estrogen, 
and  women  who  have  not  had  their  uterus  removed  also  receive  progesterone. 
HRT  is  a  consideration  for  women  with  BRCAl  or  BRCAl  mutations  if  they 
choose  to  have  a  prophylactic  oophorectomy  before  undergoing  menopause, 
or  when  they  experience  menopause  through  natural  aging. 

•  Who  can  take  HRT? 

Women  who  are  undergoing  or  have  completed  natural  menopause  or 
women  who  have  had  their  ovaries  removed  before  they  underwent  natural 
menopause  may  consider  taking  HRT.  If  a  woman  has  a  personal  history  of 
breast  cancer,  most  experts  will  not  recommend  HRT. 

•  What  are  the  benefits  of  HRT? 

HRT  alleviates  many  of  the  symptoms  of  menopause  such  as  hot  flashes, 
sweats,  mood  changes,  and  disturbed  sleep.  HRT  also  decreases  a  woman’s 
chance  of  developing  coronary  heart  disease  and  osteoporosis  by  as  much  as 
50%.  HRT  may  also  improve  memory  and  reduce  the  risk  of  colon  cancer. 
Overall,  HRT  has  been  shown  to  significantly  prolong  life  in  women  at 
average  risk  of  breast  cancer. 
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Women  may  use  HRT  for  their  lifetime  or  for  shorter  periods  of  time 
following  menopause.  Many  premenopausal  woman  who  undergo  prophylac¬ 
tic  oophorectomy  may  choose  to  take  HRT  until  about  age  50  (the  time  of 
natural  menopause)  to  alleviate  the  menopausal  symptoms  that  develop 
because  of  the  oophorectomy. 

•  Whaf  are  the  risks  and  disadvantages  of  taking  HRT? 

HRT,  if  taken  after  natural  menopause,  may  slightly  increase  a  woman’s 
chance  of  developing  breast  cancer.  The  effect  of  HRT  on  the  risk  of 
breast  cancer  in  women  with  BRCAl  or  BRCA2  mutations  is  not  currently 
known.  Furthermore,  the  specific  effects  of  HRT  on  breast  cancer  risk  remain 
controversial. 

Estrogen  therapy  without  progestin  may  also  increase  the  rate  of  cancer  of 
the  uterus.  HRT  may  also  increase  the  rate  of  blood  clots.  Less  serious  side 
effects  include  headaches,  nausea,  fluid  retention,  swollen  breasts,  weight 
gain,  and  vaginal  discharge. 

Raloxifene 

•  What  is  it? 

Raloxifene  (trade  name  Evista®)  is  a  drug  that  has  been  recently  shown  to 
prevent  osteoporosis  (the  weakening  of  bones)  in  postmenopausal  women. 
Raloxifene  is  a  Selective  Estrogen  Receptor  Modulator  (SERM)  that  acts  as 
estrogen  on  the  heart  and  bones  but  like  an  anti-estrogen  on  the  breast  and 
uterus.  Raloxifene  is  a  pill  that  is  taken  daily. 

•  Who  can  take  raloxifene? 

Raloxifene  is  an  alternative  to  HRT  in  post-menopausal  women  concerned 
about  osteoporosis.  It  is  especially  attractive  to  women  who  are  at  an 
increased  risk  for  breast  cancer,  as  it  does  not  increase  breast  cancer  risk, 
and  may  actually  decrease  breast  cancer  risk. 

•  What  are  the  benefits  of  taking  raloxifene? 

As  a  SERM,  raloxifene  has  positive  estrogen-like  effects  on  bone  density 
and  cholesterol  levels.  It  has  been  shown  to  prevent  the  development  of 
osteoporosis  and  decrease  LDL  (“bad”)  cholesterol  levels  in  post-menopausal 
women.  These  effects  may  result  in  a  decrease  of  bone  fractures  and  heart 
disease,  although  more  studies  need  to  be  done.  Because  raloxifene  blocks  the 
action  of  estrogen  on  the  breasts  and  uterus,  it  would  be  unlikely  to  increase 


16 


NewUPM00024 .qxd  7/14/00  11:41  AM  P 


21 


the  risk  for  breast  or  endometrial  cancers.  In  fact,  preliminary  data  suggest 
that  raloxifene  does  not  increase  uterine  cancer  risk  and  may  decrease  the 
incidence  of  breast  cancer  in  post-menopausal  women.  Current  studies  are 
evaluating  the  effect  of  raloxifene  on  breast  cancer  risk. 

It  is  important  to  recognize  that  raloxifene  does  not  provide  relief  from 
menopausal  symptoms  such  as  hot  flashes,  mood  swings,  etc.  that  can  be 
provided  by  HRT. 

•  What  are  the  disadvantages  of  taking  raloxifene? 

Because  raloxifene  is  a  relatively  new  drug,  we  do  not  yet  know  all  of  its 
side  effects.  However,  in  the  trials  so  far,  raloxifene,  like  tamoxifen  and 
HRT,  has  increased  the  rate  of  blood  clots.  Raloxifene  may  also  cause  hot 
flashes  and  leg  cramps.  Unlike  tamoxifen,  raloxifene  does  not  appear  to 
increase  the  risk  of  endometrial  cancer. 


V,  LIFESTYLE  CHANGES 


Some  women  who  find  out  they  have  a  mutation  in  BRCAl  or  BRCA2  ask 
about  lifestyle  changes  they  can  make  to  reduce  their  risk  of  cancer.  Although 
there  have  been  many  studies  of  lifestyle  and  cancer  risk,  there  are  no  specific 
indications  that  lifestyle  changes  can  lower  the  risk  of  breast  or  ovarian 
cancer.  Thus,  it  is  difficult  to  make  specific  recommendations  about  lifestyle 
changes  for  women  with  BRCAl  or  BRCA2  mutations.  The  following  infor¬ 
mation  is  provided  to  help  you  understand  what  is  known  about  the  effects  of 
lifestyle  on  the  risk  of  breast  and  ovarian  cancer. 

•  Alcohol 

Several  studies  have  found  that  women  who  have  more  than  three  drinks  a 
day  have  an  increased  risk  of  breast  cancer.  A  “drink”  is  considered  a  glass  of 
wine,  a  bottle  of  beer  or  one  shot  of  hard  liquor.  While  no  study  has  shown 
that  cutting  back  on  alcohol  intake  can  lower  a  woman’s  risk  of  breast  cancer, 
it  is  reasonable  to  keep  alcohol  intake  to  less  than  three  drinks  a  day. 

•  Diet 

The  effect  of  dietary  fat  on  the  risk  of  breast  cancer  has  been  studied  many 
times  with  mixed  results.  Some  studies  have  found  that  high  fat  diets  increase 
the  risk  of  breast  cancer,  while  others  have  found  no  association.  Again,  while 
no  study  has  shown  that  decreasing  dietary  fat  can  lower  a  woman’s  risk  of 
breast  cancer,  it  is  reasonable  to  keep  dietary  fat  below  the  recommended 
30%  of  total  caloric  intake. 

Vitamins  and  dietary  supplements  have  received  a  lot  of  attention  as 
possible  cancer  risk  reduction  treatments.  Because  there  are  no  trials  that 
support  the  benefit  of  supplements  in  reducing  cancer  risk,  specific  supple¬ 
ments  are  not  recommended  at  this  time.  While  the  decision  about  taking  any 
of  these  supplements  is  highly  individual,  it  is  important  to  remember  that  the 
risks  of  many  of  these  supplements  are  not  yet  known  either.  Many  claims 
about  protecting  against  cancer  are  exaggerated  or  not  true.  Some  supplements 
may  even  be  harmful. 
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Dietary  supplements  that  have  been  publicized  as  preventing  cancer  include 
the  following  supplements: 

Antioxidants  are  thought  to  combine  with  free  radicals,  which  may  cause 
cancer  by  damaging  the  DNA  in  cells,  to  reduce  their  ability  to  do  damage. 
Vitamins  A,  C,  and  E,  which  are  found  in  fruits  and  vegetables,  are  antioxidants. 
Selenium  is  a  nutrient  found  in  food  that  has  been  shown  in  a  few  studies  to  be 
associated  with  a  lowered  incidence  of  breast  cancer. 

Genistein^  which  is  found  in  soy  products  such  as  tofu,  is  a  phytoestrogen, 
or  weak  plant  estrogen.  This  compound  may  block  the  action  of  stronger 
estrogens  in  the  breast,  possibly  lowering  the  risk  of  developing  breast  cancer. 

Countless  other  foods,  ranging  from  flaxseed  to  mushroom  tea,  have  been 
proposed  as  having  cancer  fighting  properties.  While  many  important  medi¬ 
cines  have  come  from  plant  sources,  none  of  these  foods  have  yet  been  proven 
to  reduce  cancer  risk.  Importantly,  by  eating  a  well-balanced  and  healthy  diet, 
most  of  the  natural  cancer  fighting  agents  are  automatically  included.  The 
National  Cancer  Institute  recommends  eating  at  least  five  fruits  and 
vegetables  every  day  to  reduce  the  risk  of  developing  cancer. 

•  Exercise 

Several  studies  have  found  that  women  who  perform  aerobic  exercise  for  at 
least  four  hours  a  week  have  a  lower  risk  of  breast  cancer  than  women  who 
do  not  exercise.  While  no  study  has  shown  that  becoming  more  active  will 
specifically  reduce  the  risk  of  developing  breast  cancer,  in  general,  exercise 
has  been  shown  to  be  beneficial  to  health  and  may  also  decrease  the  risk  of 
breast  cancer. 

In  the  end,  it  is  important  to  have  a  healthy  diet  and  exercise,  regardless  of 
a  woman’s  risk  for  breast  and  ovarian  cancer.  The  American  Cancer  Society 
has  issued  guidelines  promoting  a  balanced  diet  that  is  low  in  fat,  high  in  fiber, 
and  includes  plenty  of  fruits  and  vegetables.  These  recommendations  can  be 
found  on-line  at  www.cancer.org,  under  the  subheading  prevention,  or  from 
your  physician.  These  are  useful  to  any  woman  interested  in  improving  her 
health,  regardless  of  risk  for  breast  and  ovarian  cancer. 


19 


•  Implications  for  family 

If  a  woman  or  man  tests  positive  for  either  a  BRCAl  or  BRCA2  mutation, 
his/her  children  have  a  50%  chance  of  also  having  the  BRCAl  or  BRCA  2 
mutation,  regardless  of  whether  they  are  male  or  female.  Other  first-degree 
relatives  such  as  brothers  and  sisters  also  have  a  50%  chance  of  carrying  the 
mutation.  Less  closely  related  blood  relatives  may  have  lower  chances  of 
carrying  a  mutated  BRCAl  or  BRCA2  gene. 

Genetic  testing  is  a  personal  decision,  but  learning  about  the  presence  of  an 
inherited  mutation  that  increases  risk  for  cancer  can  also  affect  other  family 
members,  and  possibly  even  family  relationships.  Other  relatives  could  learn 
about  their  cancer  risk  through  testing  a  parent,  brother,  sister  or  cousin, 
for  example,  and  this  information  may  or  may  not  be  welcome.  Once  a 
mutation  has  previously  been  identified  in  a  family,  testing  other  family  members 
is  technically  simpler,  less  expensive,  and  highly  informative.  While  we  strongly 
encourage  people  to  share  genetic  testing  information  with  relatives, 
ultimately  each  family  member  should  choose  for  him  or  herself  whether 
or  not  to  be  tested. 

•  Implications  for  Health  Insurance 

Some  individuals  who  learn  they  have  a  BRCAl  or  BRCA2  mutation  are 
concerned  about  the  possibility  of  genetic  discrimination  in  health  or  life 
insurance.  Although  many  activists,  including  representatives  from  the 
University  of  Pennsylvania,  are  working  with  groups  to  support  protection  from 
the  possibility  of  genetic  discrimination,  discrimination  has  never  been 
associated  with  genetic  testing  for  BRCAl  or  BRCA2  mutations.  Furthermore, 
individuals  who  have  been  diagnosed  with  cancer  in  the  past  are  not  thought 
to  be  at  any  increased  risk  of  discrimination  based  on  genetic  testing. 

Most  Americans  get  their  medical  insurance  through  their  employer,  and  as 
part  of  a  group;  Even  people  who  have  their  own  businesses  often  join  with  a 
group  to  buy  into  a  medical  insurance  plan.  People  who  have  health  insurance 
through  a  group  are  insured  with  others  at  the  same  rate.  A  group  health  plan 
can  offer  any  type  of  available  insurance,  such  as  Blue  Cross/  Blue  Shield, 
HMO  insurance,  or  contract  with  any  plan  it  chooses.  A  federal  law  enacted 
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in  1997  (the  Health  Insurance  Portability  and  Accountability  Act,  or  HIPAA) 
makes  it  illegal  to  single  someone  out  in  a  group  health  plan  for  higher  or 
lower  payments  for  their  medical  insurance.  The  same  federal  law  makes  it 
illegal  to  drop  a  person,  exclude  someone,  or  deny  any  medical  treatment, 
including  for  cancer,  by  saying  the  person  has  a  pre-existing  condition. 

The  HIPAA  law  applies  as  long  as  a  person  maintains  continuous  group 
health  insurance  coverage  with  the  same,  or  with  a  new  group  health  insurance 
plan.  Therefore,  people  who  change  jobs  do  not  need  to  fear  being  denied 
access  to  the  new  group  health  plan  policy.  The  policy  can  be  through  an 
employer,  or  any  group,  such  as  a  trade  group,  or  retired  persons  group 
such  as  AARP. 

People  who  have  group  insurance  are  usually  not  underwritten.  Underwriting 
is  the  process  in  which  an  insurance  company  tries  to  determine  what  a 
person  may  actually  cost  to  insure.  People  are  underwritten  for  car  insurance 
when  they  are  asked  how  many  accidents  they  have  had,  their  age,  their 
gender,  and  where  they  live.  Each  of  these  things  can  affect  their  insurance 
rates.  Underwriting  for  health  insurance  may  include  questions  about  weight, 
smoking,  and  the  presence  of  significant  medical  conditions  like  heart  disease 
or  cancer.  If  a  person  signed  up  for  medical  insurance  without  filling  out  a 
detailed  medical  questionnaire,  then  he/she  was  not  underwritten. 

And,  if  he/she  was  not  underwritten,  then  past  medical  history,  including  risk 
of  cancer  or  genetic  testing,  will  not  be  considered  when  setting  the  rate  he/she 
pays  for  medical  insurance.  People  with  government-sponsored  insurance,  such 
as  Medicare  and  Medicaid,  or  most  group  insurance  are  not  underwritten. 

A  small  number  of  Americans  purchase  their  own  individual  health 
insurance,  outside  a  group  and  are  underwritten.  They  are  not  protected 
through  the  same  federal  law  that  protects  those  in  group  health  plans. 
However,  there  are  many  states  that  have  individually  enacted  laws  to  prevent 
genetic  discrimination,  whether  a  person  is  in  a  group  or  private  plan  (in  1999, 
New  Jersey  had  a  comprehensive  protection  law,  and  Delaware  and  Pennsylvania 
had  no  laws).  There  are  also  limits  to  state  laws  that  will  vary  depending  on 
the  state  and  legislation.  There  are  only  a  handful  of  documented  cases  of 
genetic  discrimination  in  this  country,  none  of  which  were  associated  with 
cancer,  thus,  people  assume  their  personal  risks  are  much  higher  than  they  are. 
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Individuals  who  purchase  life  insurance  through  their  employers  and  are 
not  underwritten  are  unlikely  to  experience  changes  in  life  insurance  coveage 
because  of  genetic  testing.  For  people  who  are  underwritten  for  life  insurance, 
a  personal  or  family  history  of  cancer,  with  or  without  genetic  testing,  could 
affect  life  insurance  rates.  Although  most  life  insurance  companies  do  not  ask 
about  genetic  testing,  this  may  change  in  the  future.  Some  people  choose  to 
purchase  life  insurance  before  undergoing  genetic  testing.  Legislative  and 
policy  efforts  are  currently  trying  to  decide  whether  life  insurance  companies 
should  have  access  to  genetic  test  results. 

•  Implications  for  Employment 

Employment  discrimination  occurs  if  an  employer  singles  people  out  with 
any  medical  condition  that  may  affect  how  much  an  employee  could  cost  a 
company.  For  example,  an  employer  may  believe  that  a  person  with  a  prior 
history  of  cancer  is  at  risk  of  being  absent  more,  and  choose  to  promote 
someone  else  over  this  person,  even  if  they  are  similarly  qualified.  For  this 
reason,  we  suggest  not  discussing  medical  information,  including  information 
about  genetic  testing,  in  the  workplace.  It  is  hard  to  know  how  common 
employment  discrimination  is,  since  it  is  rarely  reported. 

•  Implications  of  Sharing  Results 

There  are  two  ways  of  being  tested  and  receiving  results;  through  clinical 
testing  and  through  research  testing.  Clinical  testing  is  a  process  that  involves 
your  results  being  placed  in  your  medical  records,  which  are  accessible  to 
doctors  and  health  insurance  companies. 

Research  results  from  genetic  testing  are  considered  confidential,  and  do  not 
have  to  be  placed  in  a  medical  record.  Some  people  who  underwent  research 
testing  wonder  whether  or  not  they  should  share  this  information  with  their 
doctors  and  other  health  care  providers,  since  then  the  information  will  likely 
be  placed  in  a  medical  chart.  This  is  a  personal  decision,  and  the  choice  may 
be  affected  by  the  personal  situation,  as  previously  described. 
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There  may  be  substantial  benefits  to  sharing  information  about  the  presence 
of  a  gene  mutation  with  doctors,  since  they  are  partners  in  delivering  the  most 
appropriate,  personalized  health  care  to  their  patients.  A  woman  may  be  facing 
some  difficult  decisions,  such  as  whether  or  not  to  take  hormone  replacement 
therapy,  or  have  prophylactic  surgery,  that  she  might  want  to  discuss  with  her 
personal  doctors.  In  addition,  as  the  field  of  cancer  genetics  advances,  doctors 
may  be  able  to  alert  their  patients  to  new  interventions  that  may  be  tailored  to 
those  with  genetic  risk. 

In  addition,  women  often  choose  to  inform  their  insurance  companies  to  get 
coverage  for  genetic  testing,  preventive  surgery,  or  other  management  options, 
since  paying  out  of  pocket  can  become  a  considerable  expense. 
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DOD  Decision  Support  System 
Instructions  for  use 


To  install; 

•  You  must  have  DATA  3.5  and  Excel97  installed  on  your  computer 

•  Create  a  folder  on  the  D;  drive  of  your  system:  D:\USERS\DOD\MODELS 

•  Copy  all  the  files  on  this  diskette  to  this  folder.  These  include  the  current  model  and  the 
Excel  graphing  application. 

•  Make  sure  the  table  (.tbl)  files  are  in  the  appropriate  DATA  subfolder 


Overview  of  the  procedure: 

•  Open  DATA  and  select  the  appropriate  .tre  file  (Fig.  1) 

•  Set  the  parameters  appropriate  for  a  given  subject  (Fig  2.) 

•  Run  the  model  (Figs.  3-4) 

•  Graph  the  output  in  DATA,  saving  the  graph  data  to  a  text  file  (Figs  4-13) 

•  Open  the  Excel  graphing  application  included  on  the  distribution  diskette,  and  run  it 
accordoing  to  the  instructions  given  below  in  Figs.  14-17 
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Fig  1 .  Appearance  of  DATA  after  opening  the  tree  file.  You  will  make  your  selections  from  the 
buttons,  selecting  first  Change  Values  and  then  Analyze. 
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Fig  2,  After  selecting  Change  Values,  you’ll  see  this  window,  in  which  you  change  the  subject’s 
parameters  as  prompted.  If  you  exceed  the  allowed  range  for  any  item,  you’ll  see  a  warning  box 
alerting  you  to  the  proper  range.  Be  sure  to  consult  the  list  of  allowed  treatment  combinations: 


PM  alone 
PM+Raloxifene 

PM+Hormone  replacement  therapy 
PM+Oral  contraceptives 

PM+Prophylactic  oophorectomy+Hormone  replacement  therapy 
PM+Prophylactic  oophorectomy+Raloxifene 

Tamoxifen  alone 

Tamoxifen+Prophylactic  oophorectony 

Prophylactic  oophorectomy  alone 
Prophylactic  oophorectomy+PM 

Prophylactic  oophorectomy+Hormone  replacement  therapy 
Prophylactic  oophorectomy+Tamoxifen 
Prophylactic  oophorectomy+Raloxifene 

Hormone  replacement  theraphy  alone 

Raloxifene  alone 

Oral  contraceptives  alone 
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Fig  3.  After  changing  the  parameter  values  for  the  subject,  click  in  the  Analyze  button  to  start 
the  analysis.  Only  the  Markov  analysis  is  present  in  this  application,  so  select  that  and  click  on 
the  Run  button. 
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Fig.  4.  The  analysis  takes  a  few  seconds  to  run.  Afterwards,  you’ll  see  this  screen.  Click  on  the 
Graph  button  to  obtain  the  Graph  Type  menu  that  you’ll  see  in  Fig.  5. 
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Fig.  5.  The  Graph  Type  menu  appears  after  you  click  on  the  Graph  button.  Select  stage  reward 
by  clicking  on  this  option. 
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Fig  6.  This  is  a  stage  reward  graph,  but  it  is  not  the  one  you’ll  be  printing.  Think  of  this  graph 
as  a  kind  of  preview  of  the  final  product,  which  will  be  prepared  and  printed  later. 
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Fig.  7.  After  the  graph  in  Fig.  6  has  appeared,  select  the  Text  Report  option  form  the  Graph 
menu  on  the  menu  bar.  You  will  be  writing  the  data  that  created  this  graph  to  a  file  for  import 
into  Excel  so  that  a  graph  of  better  quality  can  be  created. 
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The  following  duplicate  output  may  offer  better  import  into  other  software. 
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Fig.  8.  The  Text  Report  window  appears  after  selecting  this  option  form  the  Graph  menu.  This 
is  a  preview  of  the  contents  of  the  text  file  you’ll  be  creating.  At  this  point,  click  on  the  Export 
button,  to  create  the  file. 
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I  The  following  duplicate  output  may  offer  better  irr^port  into  other  software. 


Fig.  9.  When  you  click  on  the  Export  button,  you  have  two  options:  save  the  file  to  the  clipboard 
or  to  a  file.  Select  the  To  File  option. 
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Fig.  10.  When  you  select  the  To  File  option,  you’ll  be  presented  with  a  typical  save-file  dialog. 
Make  certain  that  the  location  is  specified  as  d:\users\dod\models  and  the  file  name  is  runl.txt. 
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Fig.  1 1 .  After  you  have  saved  the  text  file,  close  the  graph  preview  window  by  selecting  on  the 
Close  option  of  the  File  menu. 
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Fig.  12.  You  will  be  prompted  to  save  the  graph  before  you  exit  this  screen.  There  is  no  need  to 
do  so,  as  you  will  not  be  using  this  graph,  so  click  on  the  No  button. 
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Fig.  13.  You  will  then  be  returned  to  the  opening  graph  preview  window.  Click  on  the  Close 
button  to  exit  this  window  and  return  to  the  opening  screen  of  the  DATA  application.  At  this 
point,  you  can  go  on  to  edit  the  parameters  for  a  subject  and  create  new  graphs  for  these,  or  you 
can  proceed  to  the  graphing  application,  which  is  shown  in  Fig.  14. 
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Fig  14.  The  opening  screen  of  the  graphing  application,  It  is  started  by  opening  Excel  and 
selecting  the  spreadsheet  file  GRAPH.XLS.  Like  the  DATA  application,  this  is  in  the 
d:\users\dod\models  folder.  You  will  see  other  spreadsheets  in  this  folder  as  well.  Do  NOT  i 
these.  Make  certain  you  open  only  GRAPH.XLS.  To  obtain  a  graph  of  the  subject’s  data, 
simply  slick  on  the  button  labeled  “Create  Graph.” 
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Fig.  15.  After  clicking  on  the  Create  Graph  button  in  Fig.  14,  you  will  be  prompted  to  enter  the 
patient’s  name.  Enter  this  as:  last  name,  first  name,  as  shown  in  the  figure  above,  and  then  click 
on  the  OK  button. 
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Fig.  16.  After  entering  the  patient’s  name,  you  will  be  prompted  to  enter  her  age;  do  so  as  an 
integer  (no  decimals  or  fractions)  and  click  on  the  OK  button. 
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Fig.  17.  You  will  then  be  prompted  to  enter  the  curve  number  for  this  patient.  This  can  be  a 
number  between  1  and  10.  Be  sure  to  enter  the  curve  numbers  sequentially;  do  not  skip  any 
numbers,  as  each  curve  is  saved  as  a  separate  file.  In  addition,  do  not  use  the  same  number 


twice. 
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Fig.  18.  After  the  graph  is  completed,  the  file  will  automatically  be  saved  in 
D:\USERS\DOD\MODELS,  with  the  filename:  lastname ,  firstname  Curve  n.xls, 
where  n  is  the  number  of  the  curve  you  entered  in  the  screen  shown  in  Fig.  17.  The  application 
will  then  close  the  graph  window  and  return  you  to  the  opening  screen  of  the  Excel  application 
(Fig.  14). 


DOD  Decision  Support  System  Documentation 


Prepared  07/28/00 


Page  19 


11^  Rte  Edit  View  msert  Format  lools  Data  Window  Help 


;J|  D  ^  Q 

p  Arial 


^  Ql  U  %  H,  <3^ 

-  10  -  i  B  I  H  i  s 


a  f  r^  100%  .|®i 

%  1  too  4®o  .  t£  tF  X  -  ^  -  A  ^  I 


^Xj: 


H 


irnivers%  of  Pe^sylvania  Health  Study 
Decision  Support  System 
OutcomeGr^Iung Module  : ■  ' 


Open 

BE3I 

Look  in;  |i^  models 

“1^  tel  iaiEiiiii  ssrirtii-ii  M 

[Type 

1  1  Open  1 

Dorothy  Curve 

25  KB  Microsoft  Excel 

..  7/4/2000  9:57  PM 

^  test.xls 

14  KB  Microsoft  Excel 

..  7/4/2000  3:54  PM 

Cancel  | 

textRpt.xls 

24  KB  Microsoft  Excel 

..  5/31/2000  8:00  PM 

1 

sgj  textRpfc2.xls 

24  KB  Microsoft  Excel 

..  5/31/2000  8;  14  PM 

§jtiti  Curvel.xls 

25  KB  Microsoft  Excel 

..  7/4/2000  9:22  PM 

^  White  Curve  l.xis 

25  KB  Microsoft  Excel 

7/4/2000  8:35  PM 

White  Curve2.xls 

25  KB  Microsoft  Excel 

7/4/2000  8:39  PM 

White  Curve3.xls 

25  KB  Microsoft  Excel 

..  7/4/2000  8:40  PM 

White  Curve4.xls 

25  KB  Microsoft  Excel 

..  7/4/2000  8:41  PM 

^  White,  Sandra  Curve  4.xis 

25  KB  Microsoft  Excel 

7/4/2000  8:41  PM  *;;p 

Find  files  that  match  these  search  criteria: '  ;> 

File  ] 

. -"^1  Text  orpropierty:  [ 

. : . a 

[  Find  Now  1 

Files  of  type;  jMicrosoft  Excel  Files 

-T I  Last  modified:  janytime  r 

New  Search  | 

i30fite(s)foundi 

i  ;  .  .  : .  ■  .  ■  ‘  ‘ 

ThK Sheet  1  jC§)&ei2  J5h&^t3~7" 

^  j  AutoShapes  -r  \  \  PI  O  [3]  vl!  !  ^  t  ▼  A  ^  ^  |^1  j 


ijiir 


;'’Ready  j 

Fig.  19.  At  this  point,  you  may  open  the  graph  file  for  printing. 


DOD  Decision  Support  System  Documentation 


Prepared  07/28/00 


Page  20 


another  subject. 


DOD  Decision  Support  System  Documentation 


Prepared  07/28/00 


Page  2 1 


Appendix  C: 

Letter  of  Introduction  to  Study 


Introductory  letter 


June  2, 2000 


Dear  Ms. 

We  would  like  to  inform  you  of  a  study  that  you  may  become  eligible  for  if  you  are  found  to 
carry  a  BRCA1  or  BRCA2  mutation.  Because  managing  your  risk  is  a  complex  decision,  with 
complicated  information,  we  are  constantly  searching  for  new  and  better  ways  to  help  women  with 
a  BRCA  mutation  manage  their  health  care  options. 

If  you  are  found  to  carry  a  BRCA  mutation,  participation  in  this  study  will  provide  you 
access  to  more  detailed  information,  not  less,  about  your  management  options.  This  will  be  in 
addition  to  the  counseling  and  medical  care  that  you  receive  in  the  Breast  Cancer  Risk  Evaluation 
Program,  not  in  place  of  it.  If  you  choose  to  participate,  you  will  be  asked  to  return  for  one 
additional  counseling  visit,  for  which  there  is  no  charge.  As  a  token  of  our  appreciation  for  your 
contribution,  we  would  like  to  offer  you  a  gift  of  $30.  Once  you  have  completed  this  visit,  you  wiii 
be  contacted  by  phone  in  the  following  weeks  to  answer  questions  about  what  you  thought  of  the 
information  presented  to  you. 

If  you  are  found  to  have  a  BRCA1  or  BRCA2  mutation,  you  are  eligible  to  participate  in  this 
study.  At  your  next  visit,  if  you  qualify,  you  will  be  asked  if  you  wouid  like  to  take  part,  and  you  will 
be  given  additional  material  to  review.  If  you  choose  not  to  participate,  your  health  care  will  in  no 
way  be  compromised,  as  this  is  a  voluntary  study.  If  you  have  any  questions,  do  not  hesitate  to 
call  Genevieve  FitzGerald  at  (215)  573-7275. 


Sincerely, 


Barbara  Weber,  M.D. 


Katrina  Armstrong,  M.D. 


Genevieve  FitzGerald 


Appendix  D: 

“Assessment  of  Risk  Factors  &  Interest  in  Risk  Reducing  Options”  Questionnaire 


Assessment  of  Risk  Factors  &  Interest  in  Risk  Reduction  Options 

Please  answer  the  following  questions  about  your  personal  medical  history  as  well  as  your  interest 
in  some  procedures.  Thank  you. 


1.  Name 

Daytime  Phone  Number 

2.  Do  you  have  high  blood  pressure? 

□  Yes 

□No 

□Not  sure 

What  was  your  most  recent  blood  pressure  reading  (if  known)? 

Do  you  take  medication  for  high  blood  pressure? 

□  Yes 

□No 

□Not  sure 

3.  Do  you  have  diabetes? 

□  Yes 

□No 

□Not  sure 

4.  Do  you  have  high  cholesterol? 

□  Yes 

□No 

□Not  sure 

What  was  your  most  recent  cholesterol  reading  (if  known)? 

Total: 

LDL  (“bad  cholesterol”); 

HDL  (“aood  cholesterol”): 

Do  you  take  medication  for  high  cholesterol? 

□  Yes 

□No 

□Not  sure 

5.  Do  you  smoke  cigarettes? 

□  Yes 

□No 

□Not  sure 

If  yes:  How  many  cigarettes  do  you  smoke  a  day? 

6.  Have  you  ever  had  a  heart  attack? 

□  Yes 

□No 

□Not  sure 

Have  you  ever  had  angina? 

□  Yes 

□No 

□Not  sure 

Do  you  take  medication  for  heart  disease? 

□  Yes 

□No 

□Not  sure 

7.  Have  you  ever  had  breast  cancer? 

□  Yes 

□No 

□Not  sure 

8,  Have  you  ever  had  ovarian  cancer? 


□  Yes  DNo  nNot  sure 


/ 

Please  answer  the  following  questions  about  your  interest  in  some  options  for  managing  your 

health. 

These  are  on  a  scale  from  1  to  5. 1=not  at  all  to  5=  extremely  interested. 

Please  rank  your 

answers  on  this  scale. 

1. 

Are  you  interested  in  having  a  prophylactic  mastectomy? 

1  3  4 

Not  at  all 

Extremely  interested 

2. 

Are  you  interested  in  having  a  prophylactic  oophorectomy? 

1  1  3"  4 

-  5  ■ . 

Not  at  all 

Extremely  interested 

3. 

Are  you  interested  in  taking  tamoxifen  (Nolvadex™)  for  cancer  risk  reduction? 

1  1  :  3  r:."-  a  ■" 

5 

Not  at  all 

Extremely  interested 

4. 

Are  you  interested  in  taking  hormone  replacement  therapy  after  menopause? 

CO 

CM 

5 

Not  at  all 

Extremely  interested 

5. 

Are  you  interested  in  taking  raloxifene  (Evista™)  after  menopause? 

1  2  3  4 

. 

Not  at  all 

Extremely  interested 

Appendix  E: 

“Baseline  Questionnaire” 


Woman’s  Health  Decisions  Study 


Women  found  to  have  a  BRCA1  or  BRCA2  mutation  are  faced  with  many  options  for  managing  their  risk  of  developing 
breast  and/or  ovarian  cancer.  These  management  options  range  from  taking  tamoxifen  (Nolvadex^w)  to  having  a 
prophylactic  mastectomy.  In  addition,  women  entering  menopause  may  be  faced  with  decisions  about  therapies  such 
as  hormone  replacement  therapy  (HRT)  or  raloxifene  (Evista™)  that  may  also  affect  their  risk  of  osteoporosis  and 
heart  disease. 


Now,  thinking  about  the  choices  that  you  may  be  facing,  please  look  at  the  following  comments  other  people  have 
madk  Please  circle  the  number  from  1  (strongly  agree)  to  5  (strongly  disagree)  that  best  shows  how  you  feel  about 
the  decisions  you  are  facing. 


Strongly 

agree 

Agree 

Neither 
agree  nor 
disagree 

Disagree 

Strongly 

disagree 

These  decisions  are  hard  for  me  to  make. 

1 

2 

3 

4 

5 

I'm  unsure  what  to  do  in  this  situation. 

1 

2 

3 

4 

5 

It’s  clear  which  choices  are  best  for  me. 

1 

2 

3 

4 

5 

I'm  aware  of  the  management  options  I  have  to  modify  my 
risk. 

1 

2 

3 

4 

5 

I  feel  I  know  the  benefits  of  the  management  options  for 
my  risk. 

1 

2 

3 

4 

5 

I  am  satisfied  that  I  am  adequately  informed  about  the 
issues  important  to  my  decision. 

1 

2 

3 

4 

5 

I  feel  I  know  the  risks  and  side  effects  of  the  management 
options  for  my  risk. 

1 

2 

3 

4 

5 

I  have  the  right  amount  of  support  from  others  in  my 
decision  making  process. 

1 

2 

3 

4 

5 

I  feel  I  am  making  an  informed  choice. 

1 

2 

3 

4 

5 

My  decision  shows  what  is  most  important  for  me. 

1 

2 

3 

4 

5 

I  expect  to  stick  with  my  decision. 

1 

2 

3 

4 

5 

I  am  satisfied  that  these  are  my  decisions  to  make. 

1 

2 

3 

4 

5 

I  expect  to  successfully  carry  out  the  decisions  that  I  am 
making. 

1 

2 

3 

4 

5 

I  am  satisfied  that  my  decisions  are  consistent  with  my 
personal  values. 

1 

2 

3 

4 

5 

The  decisions  that  I  am  making  are  the  best  possible  for 
me  personally. 

1 

2 

3 

4 

5 

For  the  next  set  of  items,  please  tell  us  whether  you  strongly  disagree,  somewhat  disagree,  neither  agree  nor  disagree, 
somewhat  agree,  or  strongly  agree. 


Strongly 

disagree 

Somewhat 

disagree 

Neither 
agree  nor 
disagree 

Somewhat 

agree 

Strongly 

agree 

The  important  medical  decisions  should  be  made  by  your 
doctor,  not  by  you. 

You  should  go  along  with  your  doctor’s  advice  even  if  you 
disagree  with  it. 

When  hospitalized,  you  should  not  be  making  decisions  about 
your  own  care. 

You  should  feel  free  to  make  decisions  about  everyday 
medical  problems. 

If  you  were  sick,  as  your  illness  became  worse,  you  would 
want  your  doctor  to  take  greater  control. 

You  should  decide  how  frequently  you  need  a  check  up. 

Now  suppose  you  developed  a  sore  throat,  stuffy  nose,  and  cough  that  lasted  for  three  days.  You  are  about  to  call  your 
doctor  on  the  telephone.  Who  should  make  the  following  decisions?  Should  it  be  you  alone,  mostly  you,  the  doctor  and 
you  equally,  mostly  the  doctor,  or  the  doctor  alone? 


You 

alone 

Mostly 

you 

Doctor  & 
you 

equally 

Mostly 

doctor 

Doctor 

alone 

Whether  you  should  be  seen  by  a  doctor. 

Whether  a  chest  x-ray  should  be  taken. 

Whether  you  should  try  taking  cough  syrup. 

Suppose  you  went  to  your  doctor  for  a  routine  physical  examination  and  he  or  she  found  that  everything  was  all  right 
except  that  your  blood  pressure  was  high  (170/100).  Who  should  make  the  following  decisions?  Should  it  be  you  alone, 
mostly  you,  the  doctor  and  you  equally,  mostly  the  doctor,  or  the  doctor  alone? 


You 

alone 

Mostly 

you 

Doctor  & 
you 

equally 

Mostly 

doctor 

Doctor 

alone 

When  the  next  visit  to  check  your  blood  pressure  should  be. 

Whether  you  should  take  time  off  from  work  to  relax. 

Whether  you  should  be  treated  with  medication  or  diet. 

Suppose  you  had  an  attack  of  severe  chest  pain  that  lasted  for  almost  an  hour,  frightening  you  enough  so  that  you  went 
to  the  emergency  room.  In  the  emergency  room  the  doctors  discovered  that  you  are  having  a  heart  attack.  Your  own 
doctor  is  called  and  you  are  taken  up  to  the  intensive  care  unit.  Who  should  make  the  following  decisions?  Should  it  be 
you  alone,  mostly  you,  the  doctor  and  you  equally,  mostly  the  doctor  or  the  doctor  alone? 

You  Mostly  ^  Mostly 

y®"*  eJuaV 


You 

alone 

Mostly 

you 

How  often  the  nurses  should  wake  you  up  to  check  your  temperature 
and  blood  pressure. 

Whether  you  may  have  visitors  aside  from  your  immediate  family. 

Doctor 

alone 


Whether  a  cardiologist  should  be  consulted.  _ | _ 

For  the  next  set  of  items,  please  tell  us  whether  you  strongly  disagree,  somewhat  disagree,  neither  agree  nor  disagree, 
somewhat  agree,  or  strongly  agree. 


Strongly 

disagree 

As  you  become  sicker  you  should  be  told  everything  about  your 
illness. 

You  should  understand  completely  what  is  happening  inside  your 
body  as  a  result  of  your  illness. 

Even  when  news  is  bad,  you  should  be  well  informed. 

Your  doctor  should  explain  the  purpose  of  your  laboratory  tests. 

You  should  be  given  information  only  when  you  ask  for  it. 

It  is  important  for  you  to  know  all  the  side  effects  of  your 
medication. 

Information  about  your  illness  is  as  important  as  your  treatment. 

When  there  is  more  than  one  method  to  treat  a  problem,  you 
should  be  told  about  each  one. 

Somewhat  Strongly 
agree  agree 


Please  check  the  appropriate  box  next  to  the  statement  about  you  during  the  past  week: 


Rarely/none  of 
the  time 
(<1/day) 

Occasionally/ 
little  of  the  time 
(1-2  days) 

Some/  moderate 
amount  of  time 
(3-4  days) 

Most/  all  of  the 
time 

(5-7  days) 

1  was  bothered  by  things  that  don't  usually  bother  me. 

1  did  not  feel  like  eating;  my  appetite  was  poor. 

I  felt  that  1  could  not  shake  the  blues  even  with  help 
from  my  family  and  friends. 

1  felt  that  1  was  just  as  good  as  other  people. 

1  had  trouble  keeping  my  mind  on  what  1  was  doing. 

1  felt  depressed. 

1  felt  that  everything  that  1  did  was  an  effort. 

1  felt  hopeful  about  the  future. 

1  thought  that  my  life  had  been  a  failure. 

1  felt  fearful. 

My  sleep  was  restless 

1  was  happy. 

1  talked  less  than  usual. 

1  felt  lonely. 

People  were  unfriendly. 

1  enjoyed  life. 

1  had  crying  spells. 

1  felt  sad. 

1  felt  that  people  dislike  me. 

1  could  not  get  “going." 

The  next  questions  ask  about  what  you  think  about  your  risk  of  developing  cancer  or  heart  disease. 


What  do  you  believe  is  your  chance  of  developing  breast  cancer  by  age  70  if  you  have  yearly 

mammograms,  but  choose  not  to  have  prophylactic  surgery,  take  tamoxifen,  or  take  HRT  (Hormone 


Replacement  Therapy)  or  raloxifene  after  menopause? _ % 

. . .  How  about  if  you  do  have  a  prophylactic  mastectomy?  % 

.  ..How  about  if  you  do  have  a  prophylactic  oophorectomy?  % 

. . .  How  about  if  you  do  take  tamoxifen?  % 

. . .  How  about  if  you  do  take  HRT  after  menopause?  % 

. .  .How  about  if  you  do  raloxifene  after  menopause?  % 


What  do  you  believe  your  chance  of  developing  ovarian  cancer  is  by  age  70  if  you  choose  not  to  have  a 

prophylactic  oophorectomy? _ % 

. . .  How  about  if  you  do  have  a  prophylactic  oophorectomy?  _ % 

What  do  you  believe  your  chance  of  developing  heart  disease  by  age  70  is  if  you  choose  not  to  take  HRT  or 

raloxifene  at  the  onset  of  menopause? _ % 

. .  .How  about  if  you  do  take  HRT  at  the  onset  of  menopause?  _ % 

.  ..How  about  if  you  do  take  raloxifene  at  the  onset  of  menopause?  _ % 


The  next  questions  are  about  comments  made  by  people  concerned  about  breast  cancer  (BC).  and/or  ovarian  cancer 
(OC).  Please  tell  us  how  frequently  these  comments  were  true  for  you  during  the  past  week. 


During  the  past  week: 

You  thought  about  BC  and/or  OC  when  you  didn't  mean  to. 

You  had  trouble  falling  asleep  or  staying  asleep  because  of  pictures  or 
thoughts  about  BC  and/or  OC  that  came  into  your  mind. 

You  had  waves  of  strong  feelings  about  BC  and/or  OC. 

You  had  dreams  about  BC  and/or  OC. 

Pictures  about  BC  and/or  OC  popped  into  your  mind. 

Any  reminder  brought  back  feelings  about  BC  and/or  OC. 


Not  at  all 


Rarely 


Sometimes 


Please  answer  the  following  questions  about  some  management  options  that  you  may  have  heard  of. 


Prophylactic  Mastectomy  (preventative  removal  of  the  breasts) 

Have  you  had  a  prophylactic  mastectomy?  O  Yes  [UNo  ONot  sure 

If  not,  are  you  thinking  about  having  a  prophylactic  mastectomy: 

In  the  next  6  months?  DYes  DNo  DNotsure 

In  the  next  month?  DYes  DNo  DNotsure 

Prophylactic  Oophorectomy  (preventative  removal  of  the  ovaries) 

Have  you  had  a  prophylactic  oophorectomy?  Q  Yes  QNo  QNot  sure 

If  not,  are  you  thinking  about  having  a  prophylactic  oophorectomy: 

In  the  next  6  months?  QYes  DNo  DNotsure 

In  the  next  month?  DYes  DNo  DNotsure 

Tamoxifen  (Nolvadex™)  for  breast  cancer  prevention 

Are  you  taking  tamoxifen?  dl  Yes  dlNo  ONot  sure 

If  not,  are  you  thinking  about  taking  tamoxifen: 

In  the  next  6  months?  QYes  DNo  DNotsure 

In  the  next  month?  DYes  DNo  DNotsure 


Hormone  Replacement  Therapy  (HRT)  after  menopause 


Are  you  taking  HRT? 

QYes 

□  No 

□Not  sure 

If  not,  are  you  thinking  about  taking  HRT : 

In  the  next  6  months? 

□Yes 

□  No 

□Not  sure 

In  the  next  month? 

□Yes 

□  No 

□Not  sure 

At  the  time  of  menopause? 

□Yes 

□  No 

□Not  sure 

Raloxifene  (Evista™)  after  menopause 


Are  you  taking  raloxifene? 

□Yes 

□  No 

□Not  sure 

If  not,  are  you  thinking  about  taking  raloxifene: 

In  the  next  6  months? 

□Yes 

□  No 

□Not  sure 

In  the  next  month? 

□Yes 

□  No 

□Not  sure 

At  the  time  of  menopause? 

□Yes 

□  No 

□Not  sure 

Appendix  F: 

“Outcomes  of  Women’s  Health  Study”  Questionnaire 


Outcomes  of  Woman’s  Health  Decisions  Study 


Women  found  to  have  a  BRCA1  or  BRCA2  mutation  are  faced  with  many  options  for  managing  their  risk  of  developing 
breast  and/or  ovarian  cancer.  You  have  read  and  heard  about  many  of  your  management  options,  and  I  would  like 
you  to  think  carefully  about  the  process  that  led  to  your  decision  of  what  method  to  use  in  managing  your  health  as  I 
ask  you  these  questions. 

Now,  thinking  about  the  choices  that  you  have  made,  please  listen  to  the  following  comments  some  people  make.  Tell 
me  whether  you  strongly  agree,  agree,  neither  agree  nor  disagree,  disagree,  or  strongly  disagree  for  each  statement 
that  I  read  you. 


Strongly 

agree 

Agree 

Neither 
agree  nor 
disagree 

Disagree 

Strongly 

disagree 

1  .These  decisions  are  hard  for  me  to  make. 

1 

2 

3 

4 

5 

2.rm  unsure  what  to  do  in  this  situation. 

1 

2 

3 

4 

5 

3.  It’s  clear  which  choices  are  best  for  me. 

1 

2 

3 

4 

5 

4.  I’m  aware  of  the  management  options  I  have  to  modify 
my  risk. 

1 

2 

3 

4 

5 

5. 1  feel  I  know  the  benefits  of  the  management  options 
for  my  risk. 

1 

2 

3 

4 

5 

6. 1  am  satisfied  that  I  am  adequately  informed  about  the 
issues  important  to  my  decision. 

1 

2 

3 

4 

5 

7. 1  feel  I  know  the  risks  and  side  effects  of  the 
management  options  for  my  risk. 

1 

2 

3 

4 

5 

8. 1  have  the  right  amount  of  support  from  others  in  my 
decision  making  process. 

1 

2 

3 

4 

5 

9. 1  feel  I  am  making  an  informed  choice. 

1 

2 

3 

4 

5 

10.  My  decision  shows  what  is  most  important  for  me. 

1 

2 

3 

4 

5 

1 1 . 1  expect  to  stick  with  my  decision. 

1 

2 

3 

4 

5 

12. 1  am  satisfied  that  these  are  my  decisions  to  make. 

1 

2 

3 

4 

5 

13. 1  expect  to  successfully  carry  out  the  decisions  that  1 
am  making. 

1 

2 

3 

4 

5 

14. 1  am  satisfied  that  my  decisions  are  consistent  with  my 
personal  values. 

1 

2 

3 

4 

5 

15.  The  decisions  that  1  am  making  are  the  best  possible 
for  me  personally. 

1 

2 

3 

4 

5 

Please  tell  me  how  many  times  you  have  thought  about  each  statement  during  the  past  week: 

Was  it  Rarely/None  of  the  time,  Occasionaliy,  Somewhat,  or  most  of  the  time? 

Rarely/none  of  Occasionally/  Some/ moderate  Most/ all  of  the 
the  time  little  of  the  time  amount  of  time  time 

_ (<1/day) _ (1-2  days) _ (3-4  days) _ (5-7  days) 

16. 1  was  bothered  by  things  that  don’t  usually  bother 

me.  _ 

1 7.1  did  not  feel  like  eating:  my  appetite  was  poor. _ 

18. 1  felt  that  I  could  not  shake  the  blues  even  with 

help  from  my  family  and  friends.  _ 

1 9. 1  felt  that  I  was  just  as  good  as  other  people. _ 

20. 1  had  trouble  keeping  my  mind  on  what  i  was 

doing.  _ 

21 . 1  felt  depressed.  _ 

22. 1  felt  that  everything  that  I  did  was  an  effort. _ 

23. 1  felt  hopeful  about  the  future.  _ 

24. 1  thought  that  my  life  had  been  a  failure.  _ 

25. 1  felt  fearful.  _ 

26.  My  sleep  was  restless  _ 

27. 1  was  happy.  _ 

28. 1  talked  less  than  usual.  _ 

29. 1  felt  lonely.  _ 

30.  People  were  unfriendly.  _ 

31. 1  enjoyed  life.  _ 

32. 1  had  crying  spells.  _ 

33. 1  felt  sad.  _ 

34. 1  felt  that  people  dislike  me.  _ 

35. 1  could  not  get  “going."  _ 


The  next  questions  ask  about  what  you  think  about  your  risk  of  developing  cancer  or  heart  disease.  Give 
me  a  percent  between  0  and  100%. 

36.  What  do  you  believe  that  your  chance  of  developing  breast  cancer  is  by  age  70  if  you  have  yearly 
mammograms,  but  choose  not  to  have  prophylactic  surgery,  take  tamoxifen,  or  take  HRT  (Hormone 
Replacement  Therapy)  or  raloxifene  after  menopause  in  a  percentage? _ % 


37. . ..  How  about  if  you  do  have  a  prophylactic  mastectomy?  % 

38. .  . . How  about  if  you  do  have  a  prophylactic  oophorectomy?  % 

39. .  . . How  about  if  you  do  take  tamoxifen?  % 

40. .  . . How  about  if  you  do  take  HRT  after  menopause?  % 

41 .. . .  How  about  if  you  do  raloxifene  after  menopause?  % 


42.What  do  you  believe  your  chance  of  developing  ovarian  cancer  is  by  age  70  if  you  choose  not  to  have  a 


prophylactic  oophorectomy  in  a  percentage?  _ % 

43. .  . .  How  about  if  you  do  have  a  prophylactic  oophorectomy?  _ % 

44.  What  do  you  believe  your  chance  of  developing  heart  disease  by  age  70  is  if  you  choose  not  to  take 
HRT  or  raloxifene  at  the  onset  of  menopause  in  a  percentage? _ % 

45. . ..  How  about  if  you  do  take  HRT  at  the  onset  of  menopause?  _ % 

46.  ...How  about  if  you  do  take  raloxifene  at  the  onset  of  menopause?  _ % 


The  next  questions  are  about  comments  made  by  people  concerned  about  breast  cancer  (BC),  and/or  ovarian  cancer 
(OC).  Please  tell  us  how  frequently  these  comments  were  true  for  you  during  the  past  week,  not  at  all,  rarely, 
somewhat,  or  often. 

During  the  past  week:  Not  at  all  Rarely  Sometimes  Often 

47.  You  thought  about  BC  and/or  OC  when  you  didn’t  mean  to.  _ 

48.  You  had  trouble  falling  asleep  or  staying  asleep  because  of  pictures 

or  thoughts  about  BC  and/or  OC  that  came  into  your  mind.  _ 

49.  You  had  waves  of  strong  feelings  about  BC  and/or  OC.  _ 

50.  You  had  dreams  about  BC  and/or  OC.  _ 

51 .  Pictures  about  BC  and/or  OC  popped  into  your  mind. _ 

52.  Any  reminder  brought  back  feelings  about  BC  and/or  OC.  _ 


Please  answer  the  following  questions  about  some  management  options  that  you  may  have  heard  of. 
Answer  yes,  no,  or  not  sure. 

Prophylactic  Mastectomy  (preventative  removal  of  the  breasts) 

53.  Have  you  had  a  prophylactic  mastectomy?  Q  Yes  QNo  QNot  sure 

If  not,  are  you  thinking  about  having  a  prophylactic  mastectomy: 

53a.  In  the  next  6  months?  QVes  QNo  QNot  sure 

53b.  In  the  next  month?  Q  Yes  QNo  QNot  sure 

Prophylactic  Oophorectomy  (preventative  removal  of  the  ovaries) 

54.  Have  you  had  a  prophylactic  oophorectomy?  Q  Yes  QNo  QNot  sure 

If  not,  are  you  thinking  about  having  a  prophylactic  oophorectomy: 

54a.  In  the  next  6  months?  Q  Yes  QNo  QNot  sure 

54b.  In  the  next  month?  QYes  QNo  QNot  sure 

Tamoxifen  (Nolvadex™)  for  breast  cancer  prevention 

55. Are  you  taking  tamoxifen?  Q  Yes 

If  not,  are  you  thinking  about  taking  tamoxifen: 

55a.  In  the  next  6  months?  Q  Yes  QNo 

55b.  In  the  next  month?  Q  Yes  QNo 

Hormone  Replacement  Therapy  (HRT)  after  menopause 

56.  Are  you  taking  HRT?  QYes  Q  No 

If  not,  are  you  thinking  about  taking  HRT: 

56a.  In  the  next  6  months?  QYes 

56b.  In  the  next  month?  QYes  Q  No 

56c.  At  the  time  of  menopause?  QYes  Q  No 

Raloxifene  (Evista™)  after  menopause 

57.  Are  you  taking  raloxifene?  QYes  Q  No  QNot  sure 

If  not,  are  you  thinking  about  taking  raloxifene: 

57a.  In  the  next  6  months?  QYes  Q  No  QNot  sure 

57b.  In  the  next  month?  QYes  Q  No  QNot  sure 

57c.  At  the  time  of  menopause?  QYes  Q  No  QNot  sure 


QNot  sure 

QNo  QNot  sure 
QNot  sure 
QNot  sure 


QNo  QNot  sure 

QNot  sure 
QNot  sure 
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ABSTRACT 


Background:  Patients  are  often  faced  with  medical  decisions  that  involve  outcomes 
that  occur  and  change  over  time.  Survival  curves  are  a  promising  communication  tool 
for  patient  decision  support  because  they  present  information  about  the  probability  of  an 
outcome  over  time  in  a  simple  graphic  format.  However,  previous  studies  of  survival 
curves  did  not  measure  comprehension,  used  face-to-face  explanations  and  focused  on 
a  VA  population. 

Methods:  In  this  study,  246  individuals  awaiting  jury  duty  at  the  Philadelphia  City 
courthouse  were  randomized  to  receive  one  of  two  questionnaires.  The  control  group 
received  a  questionnaire  describing  two  hypothetical  treatments  and  a  graph  with  two 
survival  curves  showing  the  outcomes  of  the  treatments.  The  training  group  received 
the  same  questionnaire  preceded  by  a  training  exercise  asking  questions  about  a  graph 
containing  a  single  curve.  Subjects’  ability  to  interpret  survival  from  a  curve,  ability  to 
calculate  change  in  survival  over  time  and  treatment  preference  were  measured. 
Results:  The  training  group  was  significantly  more  likely  to  accurately  interpret  survival 
from  a  two  curve  graph  (83%  vs  74%  accurate,  p=0.03).  All  subjects  had  difficulty 
calculating  change  in  survival  between  two  time  points  (55%  accurate  in  both  groups). 
Use  of  a  training  exercise  did  not  affect  treatment  preference. 

Conclusion:  The  majority  of  the  general  public  can  understand  self-administered 
survival  curves.  This  understanding  is  improved  by  a  single  curve  training  exercise. 
However,  a  significant  proportion  of  the  general  public  cannot  calculate  change  in 
survival  overtime.  Further  research  is  necessary  to  determine  the  effectiveness  of 
survival  curves  in  improving  risk  communication  and  patient  decision  making. 


INTRODUCTION 


Patients  are  often  faced  with  medical  decisions  that  involve  outcomes  that  occur 
and  change  over  time.  Choosing  an  aggressive  treatment,  such  as  surgery,  over  a  less 
aggressive  treatment  may  trade  a  short-term  increase  in  mortality  for  a  long-term 
Increase  in  survival.  In  many  situations,  in  order  to  make  an  informed  decision,  a  patient 
must  understand  both  the  conditional  probabilities  of  an  outcome  and  how  those 
probabilities  change  over  time.  How  best  to  present  this  complex  information  to  help 
patients  make  decisions  that  better  reflect  their  true  preferences  is  not  clear.  Extensive 
numerical  information  may  overwhelm  a  patient’s  ability  to  process  and  understand  it. 
(1,2)  But,  presenting  limited  information,  for  example  survival  probabilities  at  two  or 
three  time  points,  may  bias  decisions.  (3,4) 

Survival  curves  may  overcome  these  problems  by  presenting  information  about 
the  probability  of  an  outcome  over  time  in  a  simple  graphic  format  without  extensive 
numeric  data.  Several  studies  have  used  survival  curves  to  convey  information  about 
treatment  choices  to  patients  in  face-to-face  discussions.(5-8)  These  studies  focused  on 
the  effects  of  alternative  framing  on  treatment  preference.  We  have  chosen  to  extend 
this  research  for  several  reasons.  First,  recent  literature  suggests  patients  may  have 
difficulty  understanding  even  simple  probabilities. (8,9)  Prior  studies  did  not  measure 
subjects’  ability  to  understand  survival  curve  information  -  raising  the  possibility  that 
understanding  of  curves  may  actually  be  insufficient  for  effective  communication. 
Second,  previous  survival  curve  studies  were  conducted  using  face-to-face  interviews, 
raising  questions  regarding  whether  patients  can  understand  self-administered  survival 
curves.  These  questions  are  important  because  many  decision  and  communication 


aids  now  being  developed  are  self-administered.(10,11)  If  survival  curves  can  be 
understood  when  self-administered,  their  potential  application  as  a  communication  aid 
will  be  considerably  broader.  Finally,  participants  for  the  prior  studies  were  drawn 
exclusively  from  Veterans  Administration  clinics  and  may  not  be  generalizable  to  other 
patient  populations. 

The  objectives  of  our  study  were  to  determine:  (1)  if  the  general  public  can 
understand  survival  curves  when  presented  in  a  self-administered  format;  (2)  if 
understanding  of  a  graph  containing  two  curves  is  worse  than  understanding  of  a  graph 
containing  a  single  curve;  and  (3)  if  understanding  of  a  graph  containing  a  two  curve 
comparison  improves  with  a  single  curve  training  exercise. 


METHODS 
Study  Design 

We  randomized  study  subjects  to  receive  one  of  two  questionnaires.  The  control  group 
received  a  questionnaire  describing  a  hypothetical  health  condition  with  two  possible 
treatments  and  a  graph  with  two  survival  curves  showing  the  outcomes  of  the 
treatments.  The  training  group  received  the  same  questionnaire  preceded  by  a  training 
exercise  asking  questions  about  a  graph  containing  a  single  curve.  The  study  protocol 
was  approved  by  the  Human  Subjects  Committee  of  the  Institutional  Review  Board  at 
the  University  of  Pennsylvania. 


study  Setting  and  Participants 

Prospective  jurors  awaiting  jury  selection  at  the  Philadelphia  City  Courthouse  were 
offered  a  candy  bar  to  complete  the  study  questionnaire.  In  Philadelphia,  individuals  are 
randomly  selected  for  jury  duty  from  voter  registration  and  drivers  license  records. 

Intervention 

Each  participant  was  given  a  self-administered  questionnaire  that  included  a  brief 
explanation  of  survival  curves,  a  graph  containing  two  survival  curves  illustrating  the 
outcomes  of  two  hypothetical  treatments  and  outcome  measurement  questions  (see 
below).  The  brief  explanation  read: 

We  will  show  you  a  graph  of  survival  curves.  A  survival  curve  is  a  picture 
that  shows  how  long  people  live  after  being  diagnosed  with  for  a  disease. 

You  will  notice  there  are  different  curves  on  the  graph.  Each  curve  shows 
how  many  people  survive  using  the  different  treatments  for  the  disease. 

Survival  curves  are  shown  to  patients  to  help  them  understand  their  disease 
and  to  decide  which  treatment  option  is  best  for  them. 

The  graph  below  shows  how  many  people  survive  after  either  having  heart 
surgery  or  being  put  on  heart  medication.  At  year  0,  100  patients  were 
started  on  medication  and  100  patients  had  surgery.  The  curve  marked  by 
the  squares  shows  the  patients  who  had  surgery.  The  curve  marked  by  the 
circles  shows  the  patients  who  are  on  medication.  The  curves  show  how 
many  people  are  alive  every  five  years  after  having  surgery  or  being  put  on 


medication. 


For  participants  randomized  to  the  intervention  arm,  the  questionnaire  also  contained  an 
additional  page  with  an  introductory  training  exercise  that  presented  a  single  survival 
curve  for  a  hypothetical  condition  and  asked  several  questions  about  the  information 
contained  in  the  single  curve  (Appendix  A).  The  correct  answers  to  these  questions 
were  not  provided. 

Outcome  Measures 

The  primary  outcome  measure  was  comprehension  of  the  information  contained  in  the 
figure  containing  two  survival  curves.  We  asked  subjects  both  to  interpret  survival  rates 
at  a  single  time  point  (e.g.,  how  many  people  having  surgery  are  alive  at  year  20?)  and 
change  in  survival  over  a  specific  time  period  (e.g.,  how  many  people  having  surgery 
died  between  year  20  and  year  40?)  for  each  of  the  two  curves.  Care  was  taken  to 
ensure  that  each  question  asked  about  points  on  the  survival  curve  that  could  be  read 
easily  and  unambiguously  from  the  scale  provided,  e.g.  50  people  alive  instead  of  47 
people  alive.  In  addition,  to  determine  if  the  addition  of  a  training  exercise  affected 
hypothetical  treatment  preferences,  we  asked  each  subject  which  therapy  they  would 
choose. 

Statistical  Analysis 

Baseline  characteristics  of  the  two  groups  (single  curve  training  exercise  vs.  no  training 
exercise)  were  compared  using  chi-square  tests  for  categorical  variables  and  t-tests  for 
continuous  variables.  For  each  subject,  separate  accuracy  scores  were  generated  for 
the  ability  to  interpret  the  number  alive  at  a  given  point  (five  questions)  and  the  ability  to 
calculate  change  in  survival  (two  questions),  by  dividing  the  number  of  questions 
answered  correctly  by  the  total  number  of  questions.  Because  these  scores  were  not 


normally  distributed,  they  were  compared  between  groups  using  the  Wilcoxon  rank-sum 
test.  In  addition,  for  the  group  that  received  the  single  curve  training  exercise,  accuracy 
scores  were  generated  for  the  single  curve  graph  and  compared  within  subject  to  their 
accuracy  scores  for  the  double  curve  graph  using  the  Wilcoxon  rank-sum  test. 

RESULTS 

Of  the  246  subjects  who  completed  the  questionnaire,  120  received  the  training 
intervention  and  146  did  not.  The  two  groups  were  similar  in  age,  gender,  education  and 
ethnicity.  (Table  1) 

Among  the  intervention  group,  understanding  of  the  single  curve  was  greater 
than  understanding  of  the  double  curve.  For  example,  ability  to  interpret  the  number  of 
people  alive  at  a  point  in  time  declined  from  92%  to  83%  (p=0.006),  and  ability  to 
calculate  the  change  in  survival  over  time  declined  from  67%  to  55%  (p=0.04). 

Despite  the  decline  in  understanding  from  a  single  curve  graph  to  a  two  curve 
graph,  the  intervention  group's  understanding  of  a  graph  containing  two  curves 
exceeded  the  control  group,  which  did  not  receive  the  single  curve  training  exercise. 
(Table  2)  Over  ninety  percent  of  subjects  in  the  intervention  group  could  accurately 
interpret  survival  at  a  single  point  in  time  from  a  survival  curve  compared  to  only  74%  of 
subjects  in  the  control  group.  However,  only  a  little  over  half  of  subjects  in  either  group 
could  calculate  change  in  survival  over  time.  Use  of  a  training  exercise  did  not  affect 
hypothetical  treatment  preferences  with  approximately  three-quarters  of  subjects  in  both 
groups  preferring  surgery. 


DISCUSSION 


Our  results  suggest  that  the  majority  of  the  general  public  can  understand 
survival  at  a  point  in  time  from  a  graph  comparing  two  survival  curves  and  that  this 
understanding  is  improved  by  a  single  curve  training  exercise.  However,  almost  half  of 
our  subjects  could  not  calculate  a  change  in  survival  over  time  from  a  survival  curve  -  a 
task  that  requires  both  interpreting  survival  from  a  curve  and  subtraction. 

This  study  adds  important  information  to  the  literature  on  risk  communication. 
Survival  curves  are  a  potentially  powerful  tool  for  risk  communication  because  they 
provide  information  about  outcomes  at  many  points  in  time  without  using  extensive 
numeric  data.  Prior  studies  have  used  survival  curves  to  demonstrate  that  patients 
focus  on  different  portions  of  survival  curves  than  physicians,  that  order  of  presentation 
affects  treatment  preferences,  that  length  of  the  explanation  affects  treatment 
preferences  and  that  patients  are  willing  to  trade  a  short  term  increase  in  mortality  for 
long  term  increase  in  survival. (4-7)  To  our  knowledge,  our  study  is  the  first  to 
demonstrate  that  the  general  public  can  calculate  survival  from  a  survival  curve  even  in 
the  absence  of  a  face-to-face  explanation.  Importantly,  however,  our  study  raises 
significant  concerns  about  the  ability  of  the  general  public  to  calculate  differences  in 
survival  from  a  survival  curve.  Such  comparisons  may  be  an  important  component  of 
the  cognitive  tasks  necessary  for  patients  to  use  su.n/ival  curve  information  to  aid  their 
decision  making. 

The  effect  of  training  on  the  ability  to  perform  cognitive  tasks  has  been  well 
established  in  the  cognitive  psychology  literature.(13-18)  In  general,  training  can  be 
categorized  as  domain  specific  or  transferable.  Domain  specific  training  involves 


exercises  specific  to  the  task  of  interest  and  is  theorized  to  result  in  the  adoption  of 
concrete  rules  that  apply  only  to  the  particular  task.(18)  Transferable  training  proposes 
that  reasoning  can  be  taught  that  can  be  used  for  problem  solving  in  diverse  settings. 
(13-17)  Our  study  used  domain  specific  training  (use  of  survival  curve  exercise  to  teach 
interpretation  of  survival  curves).  It  is  possible  that  training  in  survival  curves  may 
transfer  to  other  tasks  involving  understanding  probabilities. 

Our  study  has  several  limitations.  Although  the  juror  pool  is  highly  representative 
of  the  population  of  the  city  of  Philadelphia,  it  is  less  representative  of  other  segments  of 
the  US  population.  We  chose  to  use  jurors  rather  than  patients  because  of  concerns 
about  patients  misinterpreting  the  data  from  the  hypothetical  situations  as  reflections  of 
their  own  health  status.  Because  of  the  nature  of  our  experimental  study  design,  we 
were  able  to  compare  only  two  alternative  formats  of  our  questionnaire.  Clearly,  the 
format  of  each  part  of  the  questionnaire  from  the  introduction  to  the  outcome  questions 
may  affect  the  results.  Our  results  are  not  necessarily  generalizable  to  other  formats. 

Communicating  risk  information  is  difficult.  Survival  curves  offer  a  potentially 
powerful  graphic  communication  aid  that  may  overcome  some  of  the  limitations  of 
numeric  data.  However,  for  survival  curves  to  help  patients  make  complex  decisions, 
patients  must  be  able  both  to  understand  the  information  contained  in  a  survival  curve 
and  to  compare  pairs  or  other  combinations  of  curves.  Although  the  ability  of  the 
general  public  to  interpret  survival  from  a  survival  curve  suggests  that  patients  can 
understand  a  single  curve,  the  relative  inability  of  the  general  public  to  calculate  change 
in  survival  raises  concerns  about  the  ability  of  patients  to  use  survival  curve 
comparisons  to  inform  their  choices. 


Table  1.  Subject  Characteristics 


Training 

Exercise 

Control 

p-value 

Mea 

n  Age  (range) 

39.7 

39.7 

0.51 

Won 

len  (%) 

67 

67 

0.85 

Cau( 

Dasian  (%) 

55 

47 

0.24 

Afric 

an-American  (%) 

40 

44 

0.12 

Mea 

Ed 

n  Years  of 
ucation  (range) 

13.8 

14.0 

0.78 

Table  2.  Comprehension  of  Double  Curve  Presentation 


Training 

Exercise 

Control 

p-value 

Number  alive* 

0.83 

0.74 

0.03 

Change  in  number  alive* 

0.55 

0.55 

0.89 

Choice*^ 

0.79 

0.76 

0.48 

*  Proportion  of  subjects  who  answered  questions  accurately 

*  Proportion  of  subjects  who  preferred  surgery 


Appendix 

Single  Curve  Training  Exercise 


The  above  graph  shows  the  number  of  people  who  survive  after  having  heart  surgery.  It  begins  with  100  patients 
having  surgery  at  year  0.  The  graph  shows  how  many  people  are  alive  every  five  years  after  having  surgery.  For 
example,  twenty  years  after  surgery,  54  people  are  still  alive.  Please  answer  the  following  questions  using  the 
above  graph. 

1 .  How  many  people  are  alive  at  year  0?  - 

2.  How  many  people  are  alive  at  year  25?  _ 

3.  How  many  people  died  between  year  0  and  year  30?  _ — 

4.  How  many  people  are  alive  at  year  50?  _ 

5.  Did  more  people  die  between  years  0  and  5  or  between  years  10  and  15? _ 
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Assessing  the  Risk 
OF  Breast  Cancer 

Katrina  Armstrong,  M.D.,  Andrea  Eisen,  M.D., 
AND  Barbara  Weber,  M.D. 


Each  year  in  the  United  States,  breast  cancer 
is  diagnosed  in  more  than  170,000  women. ^ 
Despite  this  substantial  burden  of  disease,  how¬ 
ever,  assessment  of  breast-cancer  risk  has  received 
very  little  attention  outside  the  oncology  clinic. In 
primary  care,  the  main  result  of  the  recognition  of 
individual  variation  in  breast-cancer  risk  is  the  use  of 
age  to  determine  recommendations  regarding  mam¬ 
mography  (older  age  is  a  strong  risk  factor  for  breast 
cancer).^ 

Recent  developments  in  the  ability  to  predict  and 
alter  breast-cancer  risk  warrant  a  new  look  at  the  role 
of  assessment  of  this  risk  in  primary  care.  Physicians 
must  become  adept  at  evaluating  breast-cancer  risk 
and  counseling  women  about  its  effect  on  medical 
decisions.  To  provide  both  the  rationale  and  the  tools 
for  evaluating  breast- cancer  risk,  this  article  examines 
the  effects  of  breast-cancer  risk  on  medical  decisions 
and  explains  current  methods  of  assessing  risk. 

WHY  EVALUATE  BREAST-CANCER  RISK? 

Several  important  medical  decisions  may  be  affected 
by  a  woman’s  underlying  risk  of  breast  cancer.  These 
decisions  include  whether  to  use  postmenopausal  hor¬ 
mone-replacement  therapy,  at  what  age  to  begin  mam- 
mographic  screening,  whether  to  use  tamoxifen  to 
prevent  breast  cancer,  and  whether  to  perform  pro¬ 
phylactic  mastectomy  to  prevent  breast  cancer. 
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Decisions  about  Postmenopausal 
Hormone-Replacement  Therapy 

Observational  studies  suggest  that  postmenopaus¬ 
al  hormone-replacement  therapy  halves  the  risk  of 
coronary  heart  disease  and  osteoporosis  but  increas¬ 
es  the  risk  of  breast  cancer  by  30  to  40  percent.^'^ 
Because  the  reductions  in  the  risk  of  coronary  heart 
disease  and  osteoporosis  are  greater  than  the  increase 
in  the  risk  of  breast  cancer,  and  because  the  aver¬ 
age  woman’s  risk  of  dying  from  coronary  heart  dis¬ 
ease  is  much  greater  than  her  risk  of  dying  from 
breast  cancer,  most  experts  argue  that  the  benefits  of 
hormone-replacement  therapy  outweigh  the  risks  in 
most  women. 

However,  the  balance  between  the  risks  and  the 
benefits  of  hormone-replacement  therapy  may  shift 
for  women  who  have  a  substantially  increased  risk  of 
breast  cancer.  Although  the  relative  risk  associated 
with  hormone-replacement  therapy  does  not  appear 
to  be  higher  in  women  with  a  farrdly  history  of  breast 
cancer,  decision  analysis  suggests  that  the  absolute 
benefit  of  hormone-replacement  therapy  (measured 
as  the  net  increase  in  life  expectancy)  falls  as  the  risk 
of  breast  cancer  increases.^-^^  In  one  such  model,  hor¬ 
mone-replacement  therapy  no  longer  increased  life 
expectancy  for  women  with  a  lifetime  breast-cancer 
risk  above  30  percent  and  an  average  risk  of  cardi¬ 
ac  events.  Although  the  number  of  postmenopausal 
women  with  such  a  high  risk  of  breast  cancer  is  small, 
assessment  of  breast-cancer  risk  provides  valuable  in¬ 
formation  for  use  in  making  decisions  about  hor¬ 
mone-replacement  therapy.13'15  Furthermore,  assess¬ 
ment  of  breast- cancer  risk  may  reassure  the  larger 
number  of  women  with  a  risk  below  this  threshold 
that  the  benefits  of  hormone-replacement  therapy  out¬ 
weigh  its  risks. 

The  number  of  women  who  use  individual  assess¬ 
ments  of  breast- cancer  risk  to  make  decisions  about 
postmenopausal  therapy  may  increase  as  alternatives 
to  hormone-replacement  therapy  become  available. 
Raloxifene,  a  selective  estrogen- receptor  modulator, 
provides  less  protection  against  coronary  heart  disease 
and  osteoporosis  than  hormone-replacement  therapy, 
but  it  may  reduce  the  risk  of  breast  cancer.^^  Be¬ 
cause  of  these  trade-offs  in  risk  reduction,  it  is  likely 
that  breast-cancer  risk  will  be  an  important  factor  in 
determinations  of  the  expected  relative  benefits  of  ral¬ 
oxifene  and  hormone-replacement  therapy.  As  a  wom¬ 
an’s  risk  of  breast  cancer  increases,  the  relative  benefit 
of  raloxifene  as  compared  with  hormone-replacement 
therapy  will  increase.  A  recent  decision  analysis  sug¬ 
gests  that  if  the  goal  is  to  increase  life  expectancy,  ral¬ 
oxifene  is  the  preferred  alternative  for  postmenopaus- 
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al  women  who  are  at  substantially  increased  risk  of 
breast  cancer.^® 

Decisions  about  the  Use  of  Mammography 
for  Women  40  to  49  Years  of  Age 

The  routine  use  of  screening  mammography  in 
women  50  years  old  or  older  reduces  mortality  from 
breast  cancer  by  approximately  one  third.^^  This  reduc¬ 
tion  comes  without  substantial  risks  and  at  an  accept¬ 
able  economic  cost.^®’^^  However,  the  use  of  screening 
mammography  is  more  controversial  in  women  under 
the  age  of  50,  for  several  reasons.  First,  because  breast 
density  is  generally  higher  in  younger  women,  screen¬ 
ing  mammography  is  less  likely  to  detect  early  breast 
cancer  at  a  curable  stage.  Thus,  the  reduction  in  mor¬ 
tality  from  breast  cancer  is  lower. 22  Second,  also  be¬ 
cause  of  their  higher  breast  density,  screening  mam¬ 
mography  in  younger  women  results  in  more  false 
positive  tests,  with  the  associated  anxiety  and  unnec¬ 
essary  biopsies.23  Third,  because  women  under  the 
age  of  50  are  less  likely  to  have  breast  cancer,  fewer 
women  in  this  age  group  will  benefit  from  screening.^ 
Fourth,  the  lower  incidence  of  breast  cancer  among 
these  women  increases  the  cost  of  mammography  per 
year  of  life  saved  to  more  than  $100,000.24  Expert 
panels  have  concluded  that,  on  a  population  basis,  the 
benefits  of  screening  mammography  in  women  be¬ 
tween  40  and  49  years  of  age  still  outweigh  the  risks. 
The  goal  of  maximizing  the  benefit  of  mammography 
while  minimizing  its  risks  remains  uncontested.25,26 

Although  the  assessment  of  breast-cancer  risk  can¬ 
not  improve  the  efficacy  of  mammography,  targeting 
mammography  to  women  at  higher  risk  of  breast  can¬ 
cer  can  improve  the  balance  of  risks  and  benefits.^^-^^ 
Among  women  at  higher  risk,  mammography  results 
in  a  greater  absolute  decrease  in  the  risk  of  death 
from  breast  cancer  and  is  more  cost  effective.  A  high¬ 
er  prevalence  of  disease  results  in  a  lower  proportion 
of  false  positive  tests.  In  one  analysis  of  women  40 
to  49  years  of  age,  an  abnormal  mammogram  was 
more  than  three  times  as  likely  to  be  associated  with 
cancer  in  a  woman  with  a  family  history  of  cancer  as 
in  a  woman  without  a  family  history  of  cancer.  ^3 

Several  authors  have  published  risk-based  recom¬ 
mendations  for  mammographic  screening. 28^29  ^ 
cent  article  focusing  on  women  40  to  49  years  of  age 
described  procedures  to  determine  whether  a  wom¬ 
an’s  risk  equaled  that  of  a  50 -year-old  woman  with¬ 
out  risk  factors  for  breast  cancer. 29  Because  the  ben¬ 
efit  of  mammography  is  widely  accepted  to  exceed  the 
risks  for  all  50-year-old  women,  these  procedures  can 
be  used  to  determine  whether  a  younger  woman’s  risk 
of  breast  cancer  meets  this  criterion. 

Decisions  about  the  Use  of  Tamoxifen  for  the  Prevention 
of  Breast  Cancer 

Tamoxifen,  a  selective  estrogen-receptor  modulator, 
is  the  first  drug  shown  to  reduce  the  incidence  of 


breast  cancer  in  healthy  women.  The  Breast  Cancer 
Prevention  Trial  randomly  assigned  more  than  13,000 
women  with  a  five-year  risk  of  breast  cancer  of  1.7 
percent  or  more  to  tamoxifen  or  placebo.^®  After  a 
mean  follow-up  period  of  four  years,  tamoxifen  had 
reduced  the  incidence  of  breast  cancer  by  49  per¬ 
cent  as  compared  with  the  incidence  with  placebo.  Al¬ 
though  two  European  randomized,  controlled  trials 
of  tamoxifen  did  not  show  a  benefit,  these  trials  were 
statistically  underpowered,  had  high  rates  of  noncom¬ 
pliance,  and  included  women  who  continued  to  take 
hormone-replacement  therapy.3t32  Tamoxifen  is  cur¬ 
rently  the  only  drug  approved  by  the  Food  and  Drug 
Administration  for  reducing  the  risk  of  breast  cancer. 
Because  published  trials  of  raloxifene  were  not  de¬ 
signed  to  assess  its  efficacy  in  preventing  breast  can¬ 
cer,  raloxifene  has  not  been  approved  for  reducing  the 
risk  of  breast  cancer.  Clinical  trials  are  now  com¬ 
paring  the  efficacy  of  raloxifene  with  that  of  tamox¬ 
ifen  in  reducing  the  risk  of  breast  cancer. 

Assessment  of  breast-cancer  risk  is  important  in 
making  decisions  about  tamoxifen,  for  several  reasons. 
First,  because  the  Breast  Cancer  Prevention  Trial  en¬ 
rolled  only  women  with  a  five-year  breast- cancer  risk 
of  1.7  percent  or  more,  it  is  unclear  whether  the  ben¬ 
efit  of  tamoxifen  applies  to  women  at  lower  risk.  Clin¬ 
ical  experts  in  breast-cancer  prevention  recommend 
that  tamoxifen  be  used  only  by  women  whose  risk  of 
breast  cancer  is  at  or  above  this  threshold.  ^3 

Second,  although  they  are  rare,  tamoxifen  has  side 
effects,  including  venous  thromboembolism,  endo¬ 
metrial  cancer,  and  cataracts.  In  women  taking  tamox¬ 
ifen,  deep  venous  thromboses  occurred  1.6  times  as 
often  and  pulmonary  emboli  3  times  as  often  as  in 
control  women.  The  increased  risk  of  endometrial  can¬ 
cer  was  also  substantial  (relative  risk,  2.5);  however, 
the  increased  risk  was  restricted  to  early-stage  cancers 
in  postmenopausal  women.  Cataract  surgery  was  re¬ 
quired  almost  twice  as  often  among  women  taking 
tamoxifen.  Thus,  for  women  to  choose  or  for  physi¬ 
cians  to  advocate  the  preventive  use  of  tamoxifen,  the 
benefits  must  outweigh  these  risks.  Although  no  for¬ 
mal  risk- benefit  analysis  is  currently  available,  the 
higher  a  woman’s  risk  of  breast  cancer,  the  more  like¬ 
ly  it  is  that  the  reduction  in  the  incidence  of  breast 
cancer  will  outweigh  these  other  risks. 

Third,  as  the  risk  of  breast  cancer  increases,  the  ab¬ 
solute  benefit  of  tamoxifen  increases.  For  women  at 
relatively  low  risk  of  breast  cancer,  the  absolute  benefit 
may  be  relatively  small.  For  women  at  very  high  risk 
of  breast  cancer,  the  absolute  benefit  is  correspond¬ 
ingly  great. 

Decisions  about  Prophylactic  Mastectomy 

A  recent  retrospective  cohort  analysis  of  639  wom¬ 
en  at  high  risk  for  breast  cancer  found  that  prophy¬ 
lactic  mastectomy  reduced  the  risk  by  more  than  90 
percent. 34  Although  this  risk  reduction  is  impressive. 
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the  trade-offs  involved  in  prophylactic  mastectomy  are 
substantial.  Prophylactic  mastectomy  involves  exten¬ 
sive  and  potentially  disfiguring  surgery  with  unknown 
effects  on  the  long-term  quality  of  life.^^  Furthermore, 
the  reduction  in  breast- cancer  risk  achieved  by  pro¬ 
phylactic  mastectomy  depends  on  a  woman’s  under¬ 
lying  risk  of  breast  cancer.  A  decision  analysis  involv¬ 
ing  women  who  were  carriers  of  BRCAl  or  BRCA2 
mutations  found  that  the  benefit  of  prophylactic  mas¬ 
tectomy  differed  substantially  according  to  the  breast- 
cancer  risk  conferred  by  the  mutations.^^  For  women 
with  an  estimated  lifetime  risk  of  40  percent  (approx¬ 
imately  four  times  the  population  risk),  prophylac¬ 
tic  mastectomy  would  add  almost  three  years  of  life, 
whereas  for  women  with  an  estimated  lifetime  risk  of 
85  percent,  prophylactic  mastectomy  would  add  more 
than  five  years. 

HOW  TO  EVALUATE 
BREAST-CANCER  RISK 

Average  Risk 

Understanding  the  average  risk  of  breast  cancer 
provides  a  necessary  context  for  individual  risk  as¬ 
sessments.  The  average  lifetime  risk  of  breast  cancer 
in  the  U.S.  female  population  at  birth  is  12  percent, 
or  approximately  one  in  eight.^^  The  longer  a  wom¬ 
an  Uves  without  cancer,  the  lower  is  her  risk  of  breast 
cancer  over  the  remainder  of  her  lifetime.  Thus,  a 
50 -year- old  woman  who  has  not  had  breast  cancer 
has  an  11  percent  chance  of  having  breast  cancer  in 
her  lifetime,  and  a  70-year-old  woman  who  has  not 
had  breast  cancer  has  a  7  percent  chance  of  having 
breast  cancer  in  her  lifetime. 

Epidemiologic  Risk  Factors 

Many  studies  have  evaluated  risk  factors  for  breast 
cancer.13-15, 38-46  Several  factors  have  been  consistently 
associated  with  an  increased  risk  (Table  1).  However, 
because  many  of  these  risk  factors  may  interact,  eval¬ 
uating  the  risk  conferred  by  combinations  of  risk  fac¬ 
tors  is  challenging.  Other  risk  factors  have  been  less 
consistently  associated  with  breast  cancer  (such  as  di¬ 
et,  use  of  oral  contraceptives,  lactation,  and  abortion) 
or  are  rare  in  the  general  population  (such  as  radia¬ 
tion  exposure),  and  are  not  included  in  currently  used 
prediction  models.^^-^^ 

Risk-Prediction  Models 

Four  models  are  currently  available  to  predict  the 
risk  of  breast  cancer,  of  which  two  are  used  most  of¬ 
ten.  The  most  commonly  used  model  was  developed 
by  Gail  et  al.  from  the  Breast  Cancer  Detection  Dem¬ 
onstration  Project,  a  large  mammographic-screening 
program  conducted  in  the  1970s. This  model  in¬ 
corporates  the  number  of  first- degree  relatives  with 
breast  cancer  (0, 1,  or  ^2),  age  at  menarche  (<12, 12 
to  13,  or  ^14  years),  age  at  first  live  birth  (<20,  20 
to  24,  25  to  29  or  nuUiparous,  or  ^30  years),  and  the 


Table  1 .  Established  Risk  Factors  for  Breast  Cancer. 


Risk  Factor 

Relative  Risk 

Study 

Age  (^50  vs.  <50  yr) 

Family  history  of  breast  cancer 

6.5 

Ries  et  al.^ 

First-degree  relative 

1.4-13.6 

Rockhill  et  al.^3 
Madigan  et  al.^^ 
Bruzzi  et  al.^® 

Slattery  and  Kerberos 
Gail  et  al.^^ 

Second-degree  relative 

1.5-1.8 

Slattery  and  Kerberos 

Age  at  menarche  (<12  vs. 

^14  yr) 

1.2-1.5 

Rockhill  et  al.^^ 
Bruzzi  et  al.^® 

Gail  et  al.^^ 

Age  at  menopause  (^55  vs. 

<55  yr) 

1.5-2.0 

Madigan  et  al.^"* 
Bruzzi  et  al.^^ 

Age  at  first  live  birth  (>30 
vs.  <20  yr) 

Benign  breast  disease 

1.3-2.2 

Rockhill  et  al.^^ 
Madigan  et  al.^** 
Bruzzi  et  al.^^ 

Gail  et  al.^^ 

Breast  biopsy  (any  histologic 
finding) 

1.5-1.8 

Rockhill  et  al.^3 
Bruzzi  et  al.^® 

Gail  et  al.^^ 

Atypical  hyperplasia 

1 

o 

Tl^ 

Dupont  and  Page'^” 

Hormone-replacement  therapy 

1.0-1.5 

Folsom  et  al.* 

Colditz  et  al.^ 

number  of  breast  biopsies  (0,  1,  or  ^2).  It  predicts 
the  cumulative  risk  of  breast  cancer  according  to  dec¬ 
ade  up  to  the  age  of  90  years.  To  determine  eligibil¬ 
ity  for  trial  entry,  the  Breast  Cancer  Prevention  Trial 
used  a  revised  Gail  model  that  also  incorporates  race, 
presence  of  atypical  hyperplasia  on  breast  biopsy,  and 
1987  population  rates  of  breast  cancer  and  death 
from  other  causes. 

To  calculate  breast- cancer  risk  with  the  Gail  mod¬ 
el,  a  woman’s  risk  factors  are  translated  into  an  over¬ 
all  risk  score  by  multiplying  her  relative  risks  from 
several  categories  (age  at  menarche,  number  of  breast 
biopsies,  family  history,  and  age  at  first  live  birth) 
(Table  2).  This  risk  score  is  then  multiplied  by  an 
adjusted  population  risk  of  breast  cancer  to  determine 
the  individual  risk  of  breast  cancer.  Because  the  ef¬ 
fects  of  risk  factors  interact  and  vary  with  age,  the 
risk  of  breast  cancer  is  most  easily  calculated  with 
a  software  program  that  is  available  from  the  Na¬ 
tional  Cancer  Institute  at  http://cancernet.nci.nih. 
gov/h_detect.html.  The  results  of  calculations  of  five- 
year  and  lifetime  risks  of  breast  cancer  with  the  Gail 
model  for  women  with  various  risk  factors  are  pre¬ 
sented  in  Table  3. 

The  other  commonly  used  prediction  model  was 
developed  by  Claus  et  al.  on  the  basis  of  data  from 
the  Cancer  and  Steroid  Hormone  Study,  a  large,  pop¬ 
ulation-based,  case-control  study  of  breast  cancer.^^ 
This  model  is  based  on  assumptions  of  the  prevalence 
of  high-penetrance  genes  for  susceptibility  to  breast 
cancer.  As  compared  with  the  Gail  model,  the  Claus 
model  incorporates  more  extensive  information  about 
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Table  2.  Relative  Risk  of  Breast  Cancer 
According  to  the  Gail  Model.* 


Risk  Factor 

Relative  Risk 

Category  A 

Age  at  menarche 

^14  yr 

1.00 

12-13  yr 

1.10 

<12  yr 

1.21 

Category  B 

No.  of  breast  biopsies 

and  woman’s  age 

0 

Any  age 

1.00 

1 

<50  yr 

1.70 

W 

o 

1.27 

^2 

<50  yr 

2.88 

>50  yr 

1.62 

Category  C 

No.  of  Ist-degree  relatives  with 

breast  cancer  and  woman’s 

age  at  1st  live  birth 

0 

<20  yr 

1.00 

20-24  yr 

1.24 

25-29  yr  or  nuUiparous 

1.55 

>30  yr 

1.93 

1 

<20  yr 

2.61 

20-24  yr 

2.68 

25-29  yr  or  nuUiparous 

2.76 

>30  yr 

2.83 

>2 

<20  yr 

6.80 

20-24  yr 

5.78 

25-29  yr  or  nuUiparous 

4.91 

>30  yr 

4.17 

*  Composite  risk  scores  for  women  under  50  years 
of  age  and  for  those  50  or  more  years  old  are  derived 
by  multiplying  the  appropriate  relative  risks  from  cat¬ 
egories  A,  B,  and  C.  These  risk  scores  are  then  trans¬ 
lated  into  five-year  and  lifetime  risks  by  using  adjust¬ 
ed  population  rates  of  breast  cancer. 


family  history,  but  it  excludes  risk  factors  other  than 
family  history.  On  the  basis  of  knowledge  of  first-  and 
second-degree  relatives  with  breast  cancer  and  their 
age  at  diagnosis,  the  Claus  model  provides  individual 
estimates  of  breast-cancer  risk  according  to  decade 
from  29  to  79  years  of  age.  Claus-model  predictions 
for  women  with  one  first-degree  relative  with  breast 
cancer,  one  second-degree  relative  with  breast  cancer, 
and  two  first- degree  relatives  with  breast  cancer  are 
shown  in  Table  4.  Predictions  for  other  combinations 
of  relatives  with  breast  cancer  (two  second-degree  rel¬ 
atives,  mother  and  maternal  aunt,  and  mother  and 
paternal  aunt)  are  also  available.^^ 

Two  other  risk-prediction  models  were  developed 
for  genetic  counseling  of  women  with  a  strong  fam¬ 
ily  history  of  breast  cancer.^^’^^  These  models  apply 
only  to  women  who  have  either  a  mother  or  a  sister 
with  breast  cancer  and  are  less  commonly  used  than 
the  Gail  and  Claus  models. 

Although  relatively  few  studies  have  attempted  to 
validate  risk-prediction  models  for  breast  cancer,  the 
Gail  model  has  received  the  most  attention,  with  vali¬ 
dation  studies  in  four  populations.^^  ^s  general,  the 
Gail  model  appears  to  be  accurate  for  women  under¬ 
going  routine  mammographic  screening  but  prob¬ 
ably  overestimates  the  risk  among  young  women  who 
are  not  undergoing  regular  mammography.  An  analy¬ 
sis  of  the  Breast  Cancer  Prevention  Trial  data  found 
that  the  ratio  of  observed  to  predicted  cancers  among 
the  study  participants  was  1.03  (95  percent  confi¬ 
dence  interval,  0.88  to  1.21).5i  The  one  study  that 
compared  the  Gail  and  Claus  models  found  only 
moderate  agreement  between  the  two  methods  in 
a  high-risk  population  of  women  (intraclass  correla¬ 
tion  coefficients,  0.43  to  0.55).^^  Thus,  for  women 
to  whom  the  Claus  model  is  applicable  (those  with 
at  least  one  first-  or  second-degree  relative  with  breast 


I 


i 


Table  3.  Clinical  Examples  of  Risk  Predictions  According  to  the  Gail  Model. 


No.  OF 


Current 
Age  (yr) 

Race 

First-Degree 
Relatives  with 
Breast  Cancer 

No.  OF 
Breast 
Biopsies 

Age  at 
Menarche 

Age 

AT  First 
Live  Birth 

5“Year 

Breast-Cancer 

Risk 

Breast-Cancer 
Risk  to  the 
Age  of  90 

years 

percent 

40 

Black 

0 

0 

14 

19 

0.3 

3.7 

40 

White 

0 

0 

14 

19 

0.4 

6.7 

40 

White 

1 

0 

14 

19 

0.9 

16.4 

40 

White 

1 

1 

14 

19 

1.5 

19.9 

40 

White 

1 

1 

12 

19 

1.6 

21.6 

40 

White 

1 

1 

12 

30 

1.8 

23.2 

40 

White 

2 

2 

12 

30 

3.4 

25.2 

50 

White 

1 

1 

12 

30 

2.3 

20.1 

60 

Black 

1 

1 

12 

30 

2.0 

9.4 

60 

White 

1 

1 

12 

30 

3.4 

16.6 
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Table  4.  Cumulative  Risk  of  Breast  Cancer  According  to  the  Claus  Model. 


No.  OF  Relatives  with  Breast  Cancer 

AND  Their  Age  at  Diagnosis  Cumulative  Breast-Cancer  Risk  According  to  Age 


39  YR 

49  YR 

59  YR 

percent 

69  YR 

79  YR 

One  Ist-degree  relative 

20-29  yr 

2.5 

6.2 

11.6 

17.1 

21.1 

30-39  yr 

1.7 

4.4 

8.6 

13.0 

16.5 

40-49  yr 

1.2 

3.2 

6.4 

10.1 

13.2 

50-59  yr 

0.8 

2.3 

4.9 

8.2 

11.0 

60-69  yr 

0.6 

1.8 

4.0 

7.0 

9.6 

70-79  yr 

0.5 

1.5 

3.5 

6.2 

8.8 

One  2nd-degree  relative 

20-29  yr 

1.4 

3.5 

7.0 

11.0 

14.2 

30-39  yr 

1.0 

2.7 

5.6 

9.0 

12.0 

40-49  yr 

0.7 

2.1 

4.5 

7.6 

10.4 

50-59  yr 

0.6 

1.7 

3.8 

6.7 

9.4 

60-69  yr 

0.5 

1.7 

3.8 

6.7 

9.4 

70-79  yr 

0.4 

1.3 

3.2 

5.8 

8.3 

Two  Ist-degree  relatives 

Younger  age  at  diagnosis  20-29 

yr 

Older  age  at  diagnosis 

20-29  yr 

6.9 

16.6 

29.5 

41.2 

48.4 

30-39  yr 

6.6 

15.7 

27.9 

39.1 

46.0 

40-49  yr 

6.1 

14.6 

26.1 

36.6 

43.4 

50-59  yr 

5.5 

13.3 

23,8 

33.5 

39.7 

60-69  yr 

4.8 

11.7 

21.0 

29.7 

35.4 

70-79  yr 

Younger  age  at  diagnosis  30-39 

yr 

4.1 

9.9 

17.9 

25.6 

30.8 

Older  age  at  diagnosis 

30-39  yr 

6.2 

14.8 

26.5 

37.1 

43.7 

40-49  yr 

5.6 

13.4 

23.9 

33.7 

39.9 

50-59  yr 

4.8 

11.6 

20.9 

29.6 

35.3 

60-69  yr 

4.0 

9.6 

17.5 

25.1 

30.2 

70-79  yr 

Younger  age  at  diagnosis  40-49 

yr 

3.2 

7.7 

14.3 

20.7 

25.2 

Older  age  at  diagnosis 

40-49  yr 

4.8 

11.7 

21.0 

29.8 

35.4 

50-59  yr 

3.9 

9.6 

17.4 

24.9 

30.0 

60-69  yr 

3.0 

7.5 

13.9 

20.2 

24.6 

70-79  yr 

Younger  age  at  diagnosis  50-59 

yr 

2.3 

5.8 

10.8 

16.1 

20.0 

Older  age  at  diagnosis 

50-59  yr 

3.0 

7.5 

13.8 

20.0 

24.5 

60-69  yr 

2.2 

5,6 

10.5 

15.7 

19.5 

70-79  yr 

Younger  age  at  diagnosis  60-69 

yr 

1.6 

4.2 

8.1 

12.4 

15.8 

Older  age  at  diagnosis 

60-69  yr 

1.6 

4.1 

8.0 

12.2 

15.6 

70-79  yr 

Younger  age  at  diagnosis  70-79 

yr 

1.2 

3.0 

6.1 

9.8 

12.8 

Older  age  at  diagnosis 

70-79  yr 

0.8 

2.3 

4.9 

8.1 

10.9 

cancer),  the  predictions  of  the  Gail  and  Claus  models 
may  differ, 

Genetic-Susceptibility  Testing 

Two  major  breast-cancer-susceptibility  genes  have 
been  identified,  BRCAl  and  BRCA2.^^^^^  Women  with 
mutations  in  either  of  these  genes  have  a  lifetime 
risk  of  breast  cancer  of  60  to  85  percent  and  a  life¬ 
time  risk  of  ovarian  cancer  of  15  to  40  percent.^^’^^ 
Several  studies  have  identified  familial  characteristics 
that  increase  the  likelihood  of  carrying  a  BRCAl  or 


BRCA2  mutation.59.6o  These  include  early-onset  breast 
cancer,  breast  and  ovarian  cancer,  and  Ashkenazi  Jew¬ 
ish  ancestry. 

Testing  for  mutations  in  BRCAl  and  BRCAl  is  an 
important  tool  for  predicting  breast-cancer  risk  in  two 
sets  of  circumstances.^^  First,  in  families  with  known 
mutations  in  BRCAl  or  BRCAly  genetic  testing  can 
separate  women  who  carry  the  familial  mutation  (with 
the  associated  60  to  85  percent  lifetime  risk  of  breast 
cancer)  from  those  who  do  not.  Women  who  test  neg¬ 
ative  are  at  the  same  risk  as  women  without  a  family 
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history  of  breast  cancer.  Second,  in  families  that  have 
risk  factors  for  carrying  a  BRCA  mutation  but  do 
not  have  a  known  mutation,  genetic  testing  can  iden¬ 
tify  a  substantial  number  of  women  with  BRCA 
mutations.  These  women  also  have  a  lifetime  breast- 
cancer  risk  of  60  to  85  percent.  However,  women 
from  these  families  who  test  negative  for  BRCA  mu¬ 
tations  remain  at  increased  risk  because  of  their  fam¬ 
ily  history  of  breast  cancer.  Although  their  risk  falls 
by  an  amount  equal  to  the  probability  that  BRCA  mu¬ 
tations  would  have  explained  their  particular  familial 
pattern,  this  decrement  is  often  relatively  small,  except 
in  the  Ashkenazi  population,  where  BRCA  mutations 
may  explain  a  substantial  proportion  of  hereditary 
breast  cancer.  Models  are  not  currently  available  to 
adjust  predictions  of  breast-cancer  risk  for  a  negative 
BRCA  test. 

Although  the  probability  of  carrying  a  BRCAl  or 
BRCA2  mutation  varies  substantially  according  to  the 
actual  combination  of  risk  factors  in  a  given  family, 
the  presence  of  certain  major  risk  factors  or  combi¬ 
nations  of  risk  factors  has  been  proposed  as  a  reason¬ 
able  criterion  for  consideration  of  testing  for  BRCA 
mutations  (Table  5).  As  a  first  step  in  this  process, 
the  patient  is  given  genetic  counseling  before  testing 
to  provide  her  with  information  about  the  probabil¬ 
ity  that  she  carries  a  mutation  in  BRCAl  or  BRCAl 
and  the  benefits,  risks,  and  limitations  of  testing.  This 
is  complex  information  that  a  woman  needs  to  make 
an  informed  decision  about  BRCA  testing.^^ 

For  women  from  families  without  risk  factors  for 
a  BRCA  mutation,  genetic  testing  is  unlikely  to  pro¬ 
vide  useful  information  about  breast-cancer  risk.  Be¬ 
cause  BRCA  mutations  are  rare  in  the  non-Ashkenazi 
general  population,  with  an  estimated  prevalence  of 
approximately  1  in  1000,  they  account  for  less  than 
5  percent  of  the  overall  population  burden  of  breast 
cancer.62  Thus,  women  from  low-risk  families  rarely 
test  positive,  and  a  negative  test  will  not  provide  im¬ 
portant  new  information  about  their  risk  of  breast 
cancer. 

Selecting  a  Prediction  Method 

Several  factors  influence  the  selection  of  a  risk- 
prediction  method  for  an  individual  woman.  Differ¬ 
ent  methods  may  be  appropriate  in  different  settings. 
Although  qualitative  assessment  of  breast- cancer  risk 
factors  may  be  sufficient  for  a  woman  40  to  49  years 
old  to  make  a  decision  about  mammography,  deter¬ 
mining  eligibility  for  tamoxifen  prophylaxis  requires 
a  numerical  probability  estimate  from  a  prediction 
model,  and  deciding  whether  to  undergo  prophylactic 
mastectomy  often  involves  genetic-susceptibfiity  test¬ 
ing.  Although  many  women  have  difficulty  manipulat¬ 
ing  probabilities  in  numerical  exercises,  genetic  coun¬ 
seling  and  programs  for  the  assessment  of  cancer  risk 
have  traditionally  used  probabilistic  information  in 
counseling.^^’^^  In  most  settings,  a  numerical  estimate 


Table  5.  Family-History  Risk  Factors  for 
Carrying  a  BRCAl  or  BRCA2  Mutation. 


Known  BRCAl  or  BRCAl  mutation 
Breast  and  ovarian  cancer 

Two  or  more  family  members  under  50  years  of  age 
with  breast  cancer 
Male  breast  cancer 

One  or  more  family  members  under  50  with  breast 
cancer  plus  Ashkenazi  ancestry 
Ovarian  cancer  plus  Ashkenazi  ancestry 


of  a  woman’s  risk  is  useful  information  that  can  also 
be  presented  qualitatively. 

For  a  woman  with  risk  factors  for  carrying  a 
BRCAl  or  BRCAl  mutation,  the  first  step  is  to  de¬ 
termine  whether  she  is  interested  in  pursuing  genetic 
testing.  If  she  is,  she  should  be  referred,  if  possible, 
to  a  center  that  provides  specialized  genetic  counsel¬ 
ing  for  BRCA  testing.  A  list  of  specialized  centers  can 
be  found  at  http://cancernet.nci.nih.gov/genesrch. 
shtml  or  can  be  obtained  by  telephoning  the  Cancer 
Information  Service  at  1-800-422-6237  (1-800-4- 
CANCER).  If  referral  is  not  possible  or  desired,  ap¬ 
propriate  individual  counseling  about  the  potential 
benefits,  risks,  and  limitations  of  testing  should  be 
provided  by  the  health  care  professional  who  ordered 
the  test.^i  For  women  who  choose  to  undergo  test¬ 
ing  and  are  found  to  carry  a  BRCA  mutation,  current 
evidence  suggests  that  the  lifetime  risk  of  breast  can¬ 
cer  is  between  60  and  85  percent,  and  further  assess¬ 
ment  of  breast-cancer  risk  with  other  prediction  mod¬ 
els  is  not  meaningful. 

For  women  with  risk  factors  for  carrying  a  BRCAl 
or  BRCAl  mutation  who  test  negative  for  BRCA  mu¬ 
tations  or  who  choose  not  to  undergo  testing,  and 
for  women  with  one  or  more  first-  or  second- degree 
relatives  with  breast  cancer,  the  Claus  model  offers  the 
most  comprehensive  assessment  of  family  history.  It 
can  be  supplemented  by  the  Gail  model,  as  modified 
by  the  Breast  Cancer  Prevention  Trial,  for  purposes 
of  making  decisions  about  tamoxifen  use.  For  wom¬ 
en  without  first-  or  second- degree  relatives  with  breast 
cancer,  the  Claus  model  is  not  applicable. 

Supported  by  a  National  Cancer  Institute  Preventive  Oncology  Career 
Development  Award  (CA73619)  to  Dr.  Armstrong. 
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Background.  Postmenopausal  hormone  replacement  therapy  (HRT)  decreases  the 
risks  of  coronary  heart  disease  and  osteoporosis,  but  increases  the  risk  of  breast 
cancer.  Although  only  20-30%  of  postmenopausal  women  in  the  United  States  take 
HRT,  the  relationship  between  breast  cancer  risk  perception  and  use  of  HRT  is  not 
known.  Objective.  To  assess  the  impact  of  belief  that  HRT  increases  breast  cancer 
risk  and  high  perceived  risk  of  breast  cancer  on  the  use  of  HRT.  Design.  Cross-sec¬ 
tional  mailed  survey.  Participants.  189  randomly  selected  postmenopausal  women 
from  a  general  internal  medicine  practice  in  the  Philadelphia  area.  Main  results.  Of  the 
268  women  (67%)  who  returned  surveys,  189  were  postmenopausal*  70  (37%)  were 
currently  using  HRT  and  21  (11%)  had  previously  used  HRT.  Respondents’  mean  age 
was  59.6  years;  64%  were  Caucasian,  and  33%  had  completed  college.  Fifty-nine 
women  (33%)  thought  HRT  increased  the  risk  of  breast  cancer,  22  (12%)  thought  it 
did  not,  and  100  (55%)  were  unsure.  Mean  perceived  lifetime  risk  of  breast  cancer 
was  31%  (range  0%-100%).  After  multivariate  adjustment,  current  use  of  HRT  was 
inversely  associated  with  age  (OR  0.96  for  each  one-year  increase,  95%  Cl  0.94- 
0.98),  and  positively  associated  with  Caucasian  race  (OR  2.73,  95%  Cl  1.40-5.32). 
Use  of  HRT  was  not  associated  with  belief  that  HRT  increases  the  risk  of  breast 
cancer,  breast  cancer  risk  perception,  or  perceived  severity  of  breast  cancer.  Conclu¬ 
sions.  Belief  that  HRT  increases  the  risk  of  breast  cancer  and  high  perceptions  of 
breast  cancer  risk  may  not  be  important  barriers  to  use  of  HRT.  Efforts  to  improve 
decision  making  about  HRT  should  focus  on  previously  established  barriers,  such  as 
perceptions  of  menopause  and  lack  of  physician  discussion,  rather  than  misconcep¬ 
tions  about  breast  cancer  risk.  Key  words:  postmenopausal  hormone  replacement  ther¬ 
apy;  breast  cancer  risk  perception.  (Med  Decis  Making  2000;20:308-313) 


Observational  studies  suggest  that  long-term  post¬ 
menopausal  hormone  replacement  therapy  (HRT) 
reduces  the  risks  of  coronary  heart  disease  (CHD) 
and  osteoporosis;  but  increases  the  risk  of  breast 
cancer.  Decision  and  cost-effectiveness  analyses 
have  confirmed  that  the  average  woman  will  gain 
life  expectancy  with  the  use  of  HRT.^“^  Despite  this 


Received  July  19,  1999,  from  the  Department  of  Medicine,  Uni¬ 
versity  of  Pennsylvania  School  of  Medicine  (KA,  SP,  CG,  PAU),  the 
University  of  Pennsylvania  Cancer  Center  (KA),  the  Leonard  Davis 
Institute  of  Health  Economics,  University  of  Pennsylvania  (KA, 
PAU),  the  Center  for  Clinical  Epidemiology  and  Biostatistics,  Uni¬ 
versity  of  Pennsylvania  School  of  Medicine  (KA),  and  the  Veterans 
Affairs  Medical  Center  (PAU),  Philadelphia,  Pennsylvania.  Revi¬ 
sion  accepted  for  publication  January  30,  2000.  Dr.  Armstrong 
was  supported  by  American  Cancer  Society  Clinical  Research 
Training  Award  99-023-01.  Dr.  Ubel  is  a  Robert  Wood  Johnson 
Generalist  Ph3/sician  Faculty  Scholar  and  the  recipient  of  a  ca¬ 
reer  development  award  in  health  services  research  from  the 
Department  of  Veterans  Affairs. 

Address  correspondence  and  reprint  requests  to  Dr.  Arms¬ 
trong:  1233  Blockley  Hall,  423  Guardian  Drive,  Philadelphia,  PA 
19104-6021;  telephone:  (215)  898-0957;  fax:  (215)  573-8778;  e-mail: 
(karmstro(®mail. med.upenn.edu). 


evidence,  only  50-60%  of  women  begin  HRT  at  the 
time  of  menopause  and  only  20-30%  of  women  are 
still  taking  HRT  five  years  after  the  onset  of  meno- 
pause.®"^° 

Several  prior  studies  have  examined  factors  as¬ 
sociated  with  the  use  of  HRT.  Use  of  HRT  is  greater 
among  women  who  have  undergone  hysterectomy, 
have  completed  college,  have  discussed  HRT  with 
their  physician,  see  a  gynecologist,  are  Caucasian, 
believe  that  menopause  is  a  medical  condition  that 
should  be  treated,  or  believe  that  reduced  estrogen 
levels  lead  to  osteoporosis.^  Established  barriers  to 
the  use  of  HRT  include  side  effects  (primarily  vaginal 
bleeding)  and  a  general  belief  HRT  might  be  harm¬ 
ful. 

Although  review  articles  and  the  lay  press  fre¬ 
quently  identify  fear  of  breast  cancer  as  a  barrier  to 
use  of  HRT,  to  our  knowledge  no  published  study 
has  examined  the  relationship  between  belief  that 
HRT  increases  the  risk  of  breast  cancer  and  the  use 
of  HRT  or  between  perceived  risk  of  breast  cancer 
and  the  use  of  HRT.^^“^^  One  survey  of  pre-  and  post¬ 
menopausal  women  found  that  65%  of  the  women 
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rated  their  risks  of  breast  cancer  as  more  important 
than  their  risks  of  heart  disease,  but  the  relationship 
between  these  perceptions  and  HRT  use  was  not 
evaluated.'’’  Another  study  found  that  four  of  27 
women  who  did  not  begin  HRT  gave  concern  over 
breast  cancer  as  a  reason  for  refusal,  but  concerns 
about  breast  cancer  were  not  assessed  among 
women  who  were  using  HRT.'°  Thus,  the  aims  of 
our  study  were;  1)  to  evaluate  the  relationship  be¬ 
tween  belief  that  HRT  increases  the  risk  of  breast 
cancer  and  use  of  HRT;  2)  to  evaluate  the  relation¬ 
ship  between  the  perceived  risk  of  breast  cancer 
and  use  of  HRT;  and  3)  to  identify  other  factors  in¬ 
fluencing  use  of  HRT  in  a  general  internal  medicine 
patient  population. 


Methods 

STUDY  DESIGN 

A  cross-sectioned  mailed  survey  was  used  to  mea¬ 
sure  use  of  HRT,  belief  that  HRT  increases  the  risk 
of  breast  cancer,  breast  cancer  risk  perception,  and 
other  factors  that  might  predict  use  of  HRT  using 
the  framework  of  the  health  belief  model  (figure  1). 
The  study  protocol  was  approved  by  the  Institutional 
Review  Board  of  the  University  of  Pennsylvania. 

SUBJECT  SELECTION 

From  the  7,296  women  18  years  of  age  or  older 
seen  at  a  University  of  Pennsylvania  faculty  general 
internal  medicine  practice  between  November  1996 
and  August  1997,  400  women  were  randomly  se¬ 
lected  by  computer.  Women  who  were  premeno¬ 
pausal  or  had  a  diagnosis  of  breast  cancer  were  ex¬ 
cluded  at  the  time  the  questionnaire  was  returned. 

INSTRUMENT  DEVELOPMENT 

A  questionnaire  was  developed  to  measure:  1)  cur¬ 
rent  and  former  use  of  HRT;  2)  menopausal  status; 

3)  belief  that  HRT  increases  the  risk  of  breast  cancer; 

4)  breast  cancer  risk  perception;  5)  perceived  sever¬ 
ity  of  breast  cancer;  6)  belief  that  HRT  decreases  the 
risk  of  coronetry  heart  disease  (CHD);  7)  perceived 
risk  and  severity  of  CHD  and  osteoporotic  fracture; 
and  8)  sociodemographic  characteristics,  including 
age,  race,  religion,  education,  and  marital  status.  Be¬ 
lief  that  HRT  increases  the  risk  of  breast  cancer  was 
measured  by  asking:  “Do  you  think  taking  hormone 
replacement  therapy  after  menopause  increases 
your  chance  of  developing  breast  cancer?”  Because 
there  is  no  established  and  validated  single  measure 
of  perceived  breast  cancer  risk  and  prior  studies  us¬ 
ing  different  measures  have  found  different  results. 
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Figure  1.  Health  belief  model. 


perceived  risk  of  breast  cancer  was  measured  with 
three  items:  1)  “What  do  you  think  the  chance  is  you 
will  develop  breast  cancer  in  your  lifetime?  Please 
pick  a  number  between  0%  and  100%";  Z)  “How 
would  you  rate  your  chance  of  developing  breast 
cancer?"  This  question  had  a  five-point  Likert  re¬ 
sponse  scale  from  veiy  low  to  very  high;  3)  What 
do  you  think  the  chance  you  will  get  breast  cancer 
in  your  lifetime  is  compared  to  the  chance  the  av¬ 
erage  woman  will  get  breast  cancer  in  her  lifetime?" 
This  question  had  a  five-point  Likert  response  scale 
from  much  lower  to  much  higher.  Perceived  risks 
of  CHD  and  osteoporosis  were  measured  with  single 
items  asking  for  a  numeric  estimate  between  0%  and 
100%  of  the  lifetime  risk  of  heart  attack  or  breaking 
a  bone  because  of  osteoporosis.  Perceived  severity 
was  measured  by  asking  “How  serious  a  health 
problem  do  you  think  (breast  cancer,  heart  attack 
or  breaking  a  bone  because  of  osteoporosis)  is? 
This  question  had  a  five-point  Likert  response  scale 
from  extremely  serious  to  not  at  all  serious. 


STATISTICAL  ANALYSIS 

All  data  collected  were  analyzed  using  descriptive 
statistics.  Our  primary  analysis  compared  women 
currently  using  HRT  with  women  who  had  never 
used  HRT  using  independent  sample  t-tests  for  con¬ 
tinuous  variables  and  ordinary  chi-square  tests  for 
categorical  variables.  Numeric  perceived  breast  can¬ 
cer  risk  was  examined  both  as  a  continuous  variable 
(0%  to  100%)  and  as  a  categorical  variable  (<  10%, 
10-50%,  and  >  50%).  Wilcoxon  rank-sum  test  was 
used  for  confirmation  of  analyses  using  Likert- 
scaled  variables.  Multiple  logistic  regression  ad¬ 
justed  the  association  between  use  of  HRT  and  fam¬ 
ily  history  of  breast  cancer  for  potential 
confounding.  Variables  that  were  associated  with 
use  of  HRT  were  added  to  the  regression  model  se¬ 
quentially  and  tested  using  likelihood-ratio  statistics. 
Age  was  also  examined  as  a  categorical  variable 
(<  60,  60-69,  >  69  years).  Interaction  terms  were 
tested  for  the  interaction  of  perceived  risk  and  per¬ 
ceived  severity  of  breast  cancer  and  belief  about  the 
effect  of  HRT  on  breast  cancer  risk  and  family  his¬ 
tory  of  breast  cancer.  Secondary  analyses  were  con¬ 
ducted  for  the  comparison  of  ever  (current  +  prior) 
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Figure  2.  Subject  selection  and  response. 


users  vs  never  users.  All  p  values  are  two-sided.  A 
sample  size  of  400  women  provided  80%  power  to 
detect  a  difference  of  10%  in  breast  cancer  risk  per¬ 
ception  between  women  who  did  and  did  not  use 
HRT  with  a  type  I  error  of  0.05,  assuming  a  response 
rate  of  70%,  that  two  thirds  of  women  were  post¬ 
menopausal,  and  a  standard  deviation  of  breast  can¬ 
cer  risk  perception  of  20%. 


Results 

From  the  400  surveys  mailed,  179  eligible  women 
completed  surveys  (figure  2).  Sixty-seven  women 
(37%)  were  currently  taking  HRT,  19  (11%)  had  pre¬ 
viously  taken  HRT,  and  93  (52%)  had  never  taken 
HRT.  Characteristics  of  these  three  groups  are  re¬ 
ported  in  table  1. 

Among  all  respondents,  only  a  third  of  the  women 
(33%)  thought  HRT  increased  the  risk  of  breast  can¬ 


cer.  Mean  perceived  lifetime  risk  of  breast  cancer 
was  31%  (range  0  to  100%).  Ninety- three  women 
(54%)  rated  breast  cancer  risk  as  moderately  low  or 
veiy  low,  while  21  (12%)  rated  it  as  moderately  high 
or  very  high.  Eighty  women  (44%)  thought  their  risk 
was  lower  than  the  average  woman's,  while  only  24 
(13%)  thought  it  was  higher.  Measures  of  perceived 
breast  cancer  risk  were  correlated  (Pearson's  cor¬ 
relation  coefficients  0.64-0.74,  p  values  <  0.0005). 

Current  HRT  use  was  not  associated  with  belief 
that  HRT  increases  the  risk  of  breast  cancer  or  any 
measure  of  perceived  risk  of  breast  cancer  (p  values 
>  0.27)  (figure  3).  In  fact,  numeric  perceived  risk  of 
breast  cancer  was  slightly  higher  among  women 
who  currently  used  HRT  than  among  women  who 
did  not.  However,  perceived  risk  was  measured  si¬ 
multaneously  with  use  of  HRT  and,  thus,  may  have 
been  affected  by  HRT  use.  Categorizing  numeric 
perceived  breast  cancer  risk  as  low,  medium,  and 
high  (<  10%,  10-49%,  >  49%)  did  not  lead  to  an 
association  with  use  of  HRT.  Current  HRT  use  was 
not  associated  with  perceived  risk  of  heart  attack  or 
osteoporotic  fracture,  perceived  severity  of  breast 
cancer,  heart  attack,  or  osteoporotic  fracture,  belief 
that  HRT  decreases  the  risk  of  CHD,  or  family  histoiy 
of  breast  cancer.  Furthermore,  there  was  no  inter¬ 
action  between  perceived  risk  and  perceived  severity 
of  breast  cancer  or  between  family  histoiy  of  breast 
cancer  and  belief  about  HRT's  effect  on  breast  can¬ 
cer  risk. 

Current  HRT  use  was  inversely  associated  with  in¬ 
creasing  age  and  with  African  American  race  and 
positively  associated  with  being  married.  After  mul- 


Table  1  •  Characteristics  of  Current,  Prior,  and  Never  Users  of  HRT 

Current  Use  Prior  Use  Never  Use 

_ _ (/?=  19)  _  (n  =  93)  p  Value 

Sociodemographics 

Age  (mean  +/-SD)  55.5  years  +/-  11.4 


African  American  18.2% 

Married  55.2% 

College  education  37.3% 

Family  history  of  breast  CA  32.3% 

Risk  and  benefit  of  HRT 

HRT  T  risk  of  breast  CA  36.5% 

HRT  >1  risk  of  heart  attack  39.7% 

Perceived  risk,*  mean  (SD) 

Breast  CA  34.6  (23.8) 

Heart  attack  39.5  (26.9) 

Osteoporotic  fracture  28.4  (22.9) 

Perceived  Severity 

Breast  CA  61.2 

Heart  attack  72.7 

Osteoporotic  fracture  22.7 


53.7  years  +/-  9.5 

54.0  years  +/-  15.8 

0.001 

26.3% 

33.0% 

0.04 

47.4% 

39.8% 

0.05 

26.3% 

32.2% 

0.51 

21.1% 

27.2% 

0.49 

26.3% 

33.0% 

0.67 

36.8% 

41.3% 

0.78 

32.3  (31.2) 

28.0  (22.4) 

0.27 

31.8  (22.1) 

39.1  (25.5) 

0.67 

36.1  (24.8) 

30.7  (26.9) 

0.56 

68.4 

73.6 

0.10 

73.6 

71.7 

0.82 

26.3 

21.1 

0.65 

Numeric  estimate  of  lifetime  risk  between  0  and  100%. 
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Figure  3.  Perceived  breast  cancer  risk  according  to  current  use  of  HRT. 


tivariable  adjustment,  current  HRT  use  remained  as¬ 
sociated  with  African  American  race  (OR  0.39,  95% 
Cl  0.17-0.89)  and  increasing  age  (OR  0.93  for  one- 
year  increase,  95%  Cl  0.89-0.96),  but  not  with  mar¬ 
ital  status.  These  analyses  did  not  differ  significantly 
when  comparing  ever  users  (current  +  prior  user) 
with  never  users. 


Discussion 

Few  medical  decisions  have  received  more  atten¬ 
tion  from  physicians  or  patients  than  postmenopau¬ 
sal  HRT.  Although  many  experts  advocate  HRT  be¬ 
cause  of  the  potential  public  health  impact  of  the 
reduction  in  CHD  risk,  individual  decisions  about 
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HRT  are  difficult  because  of  the  many  competing 
risks  and  benefits  of  HRT,  the  considerable  epide¬ 
miologic  uncertainty  about  the  outcomes  of  HRT, 
and  the  potential  emotional  issues  surrounding 
menopause.  Understanding  the  factors  that  influ¬ 
ence  this  complex  decision  is  an  importcint  step  to¬ 
wards  improving  informed  decision  making  for  all 
women  considering  HRT. 

To  our  knowledge,  this  is  the  first  study  that  sug¬ 
gests  that  belief  that  HRT  increases  the  risk  of  breast 
cancer  and  perceived  risk  of  breast  cancer  may  not 
affect  decisions  about  HRT.  Despite  widespread  me¬ 
dia  attention  to  breast  cancer,  this  empirically  based 
observation  suggests  that  fear  of  breast  cancer  may 
not  be  an  importcint  barrier  to  use  of  HRT  for  many 
postmenopausal  women. 

Although  the  simplest  explanation  for  the  ob¬ 
served  lack  of  association  is  that  perceptions  about 
breast  cancer  and  the  effect  of  HRT  on  breast  cancer 
do  not  influence  use  of  HRT  for  most  women,  it  is 
important  to  consider  several  other  potential  expla¬ 
nations.  First,  the  decision  about  HRT  may  be  so 
complex  and  involve  so  many  factors  that  these  per¬ 
ceptions  may  play  relatively  small  roles,  which  were 
unable  to  be  captured  in  a  study  of  this  size.  Al¬ 
though  we  could  have  missed  a  difference  in  risk 
perception  less  than  the  10%  our  study  was  powered 
to  detect,  our  point  estimate  actually  suggested  that 
women  with  a  higher  perceived  breast  cancer  risk 
were  more  likely  to  take  HRT — although,  again,  this 
relationship  may  be  altered  if  taking  HRT  affects 
breast  cancer  risk  perception.  Second,  difficulties  in 
measurement  of  true  beliefs  and  risk  perceptions 
may  have  made  it  more  difficult  to  find  associations. 
We  measured  beliefs  about  the  effect  of  HRT  on 
breast  cancer  risk  with  a  single  item  and  were  not 
able  to  examine  variations  of  this  relationship,  such 
as  the  effects  of  alternative  durations  of  HRT  use. 
Although  we  used  three  commonly  used  measures 
of  breast  Ccincer  risk  perception,  these  measures 
may  not  have  accurately  represented  true  risk  per¬ 
ception.  Third,  we  asked  only  about  perceptions  of 
the  effect  of  HRT  on  breast  cancer,  breast  cancer 
risk,  and  breast  cancer  severity.  Other  factors  such 
as  breast  cancer  worry  or  anxiety  may  be  more  im¬ 
portant  in  the  decision  about  HRT. 

Our  finding  that  HRT  is  less  commonly  used  by 
African  American  women  is  supported  by  several 
previous  studies.®'^  Two  studies  investigating  this 
discrepancy  have  found  that  African  American 
women  were  less  likely  to  have  been  recommended 
HRT  by  their  physicians  and  had  more  positive  at¬ 
titudes  but  less  knowledge  about  menopause.^"^'^^ 

While  our  study  confirms  other  reports  that  found 
most  women  overestimate  their  numeric  personal 
risks  of  breast  Cctncer,  over  half  of  the  women  in 
our  study  rated  their  risks  as  moderately  or  veiy 
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low,  and  over  half  felt  their  risks  were  lower  than 
that  of  the  average  woman.  Our  finding  that  women 
see  their  risks  of  developing  breast  cancer  as  lower 
than  that  of  the  average  woman  even  when  they  sub¬ 
stantially  overestimate  the  true  probability  confirms 
a  recent  published  study  of  alternative  measures  of 
breast  cancer  risk  and  suggests  that  numeric  over¬ 
estimation  may  be  more  accurately  attributed  to  dif¬ 
ficulty  in  estimating  and  using  probabilities  than 
true  over  estimation  of  breast  cancer  risk.^®’^^ 

Our  study  had  several  limitations.  As  we  had  a  low 
(although  still  acceptable)  response  rate,  respon¬ 
dents  may  have  differed  from  non-respondents. 
However,  it  is  unlikely  that  any  response  bias  could 
have  obscured  a  strong  association  between  per¬ 
ceived  breast  cancer  risk  and  use  of  HRT.  We  used 
self-report  to  measure  use  of  HRT  and  may  have 
misclassified  some  respondents  according  to  HRT 
use.  While  such  misclassification  may  have  made  it 
slightly  more  difficult  to  find  an  association,  self-re- 
port  has  been  used  and  validated  in  many  studies, 
and  the  degree  of  misclassification  is  likely  to  have 
been  small.  We  measured  breast  cancer  risk  per¬ 
ception  and  use  of  HRT  simultaneously;  thus,  it  is 
possible  use  of  HRT  influenced  risk  perception. 
However,  because  only  a  third  of  the  women  be¬ 
lieved  HRT  increased  the  risk  of  breast  cancer  and 
neither  use  of  HRT  nor  breast  cancer  risk  percep¬ 
tion  was  associated  with  this  belief,  it  is  possible  that 
use  of  HRT  did  not  substantively  raise  perceptions 
of  breast  cancer  risk.  We  did  not  have  data  about 
how  long  the  women  intended  to  use  HRT,  and  fears 
of  breast  cancer  may  be  a  stronger  deterrent  to 
women  intending  to  take  long-term  HRT.  We  sur¬ 
veyed  patients  from  a  single  practice — further  work 
is  needed  to  determine  the  generalizability  of  our 
results. 

Use  of  HRT  is  a  complex,  difficult  decision  involv¬ 
ing  many  benefits,  risks,  and  tradeoffs.  Despite  wide¬ 
spread  media  attention  to  breast  cancer,  our  study 
suggests  that  women  are  not  deciding  against  HRT 
because  of  fear  of  the  effect  of  HRT  on  breast  cancer 
risk  or  high  perceptions  of  breast  cancer  risk.  Al¬ 
though  further  research  is  needed  to  better  under¬ 
stand  decisions  about  HRT,  current  efforts  to  im¬ 
prove  decision  making  about  HRT  should  focus  on 
previously  established  barriers,  such  as  perceptions 
of  menopause  and  lack  of  physician  discussion, 
rather  than  misconceptions  about  breast  cancer 
risk. 
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ABSTRACT 


BACKGROUND:  Testing  for  mutations  in  BRCA1  and  BRCA2  can  provide  important 
information  about  breast  and  ovarian  cancer  risk  to  a  small  but  identifiable  subgroup  of 
women.  Women  who  test  positive  for  a  BRCA1/2  mutation  can  pursue  more  aggressive 
cancer  surveillance  and  prevention  regimens.  Among  families  with  known  mutations, 
women  who  test  negative  may  avoid  unnecessary  interventions.  Currently  little  is  known 
about  the  factors  associated  with  use  of  clinical  BRCA1/2  testing. 

OBJECTIVE:  To  determine  the  factors  associated  with  decisions  about  clinical 
8RCAf/2  testing  among  women  undergoing  clinical  BRCA1/2  counseling. 

DESIGN:  Retrospective  cohort  study  of  women  who  participated  in  a  university  based 
clinic  offering  breast  cancer  risk  assessment,  genetic  counseling  and  BRCA1/2  testing 
between  January  1996  and  April  1998. 

RESULTS:  From  the  251  eligible  women  who  responded  to  a  follow-up  survey,  125 
(50%)  had  undergone  or  were  undergoing  testing,  86  (34%)  had  decided  not  to  undergo 
ef?CA  1/2  testing,  and  40  (16%)  had  not  decided  about  testing.  After  multivariate 
adjustment,  women  who  chose  to  undergo  BRCA1/2  testing  were  more  likely  to  have  a 
known  familial  mutation  (OR  7.46,  95%  Cl  0.97-62.16),  more  likely  to  be  Ashkenazi 
Jewish  (OR  6.37,  95%  Cl  2.68-15.12),  more  likely  to  want  cancer  risk  information  for 
family  members  (OR  1.93,  95%  Cl  0.99-4.14),more  likely  to  want  information  about 
ovarian  cancer  risk  (OR  1.69,  95%  Cl  1.18-3.69),  and  less  likely  to  be  concerned  about 
insurance  or  job  discrimination  (OR  0.45,  95%  Cl  0.21-0.94).  These  associations  were 
also  found  in  the  subgroup  of  women  with  a  predicted  probability  of  a  BRCA1  mutation 

>  5%. 
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CONCLUSIONS:  Our  study  suggests  that  approximately  half  of  eligible  women  choose 
to  undergo  clinical  BRC/\t/2  testing  after  participating  in  counseling.  Women  who  have 
the  highest  risk  of  carrying  a  mutation,  and  thus  the  greatest  probability  of  gaining  some 
useful  information  from  the  test  results,  are  most  likely  to  undergo  testing.  Women  who 
undergo  testing  are  also  more  interested  in  ovarian  cancer  risk  information  and  less 
concerned  about  job  and  insurance  discrimination. 
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INTRODUCTION 


Mutations  in  the  cancer  susceptibility  genes  BRCA1  and  BRCA2  are  associated 
with  a  significantly  increased  lifetime  risk  of  breast  and  ovarian  cancer.  Although 
interest  in  genetic  testing  for  cancer  susceptibility  has  grown  quickly  in  the  medical 
community,  deciding  about  BRCAf/2  testing  remains  potentially  a  complex  and  difficult 
process. 

The  primary  benefit  of  BRCA1/2  testing  is  the  information  that  can  be  gained 
about  individual  and  familial  breast  and  ovarian  cancer  risk.  This  information  may  have 
significant  implications  for  decisions  about  cancer  surveillance  and  cancer  prevention. ^ 
The  limitations  and  risks  of  BRCA1/2  testing  are  complex.  Currently  available 
options  for  cancer  surveillance  and  prevention  have  limited  efficacy  and/or  involve 
significant  trade-offs.  Furthermore,  the  cancer  risk  information  gained  from  testing  is 
limited  in  most  contexts.  Outside  of  families  with  known  mutations,  most  women  test 
negative  and  have  little  change  in  their  predicted  risk  of  breast  or  ovarian  cancer.  ^  For 
these  women,  testing  may  be  unlikely  to  affect  their  surveillance  or  risk  reduction 
regimens.  Adverse  psychological  consequences  of  positive  or  negative  tests,  and 
employment,  social  or  insurance  discrimination  are  often  cited  as  potential  drawbacks  to 
undergoing  BRCA1/2  testing.  In  addition,  full  BRCA1/2  testing  currently  costs  over 
$2,500,  and  insurance  coverage  is  variable.  ^ 

Currently  little  information  is  available  about  the  uptake  of  BRCA1/2  testing  in  a 
clinical  setting  or  why  women  decide  against  undergoing  testing.  Most  studies  to  date 
have  focused  on  high-risk  families  offered  testing  through  research  protocols.  The 
aims  of  our  study  were  to  determine  the  proportion  of  women  who  undergo  BRCA1/2 
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testing  and  the  factors  associated  with  decisions  about  BRCA1/2  testing  among  women 
undergoing  BRCA1/2  counseling  at  a  clinical  breast  cancer  risk  assessment  program, 
which  offers  genetic  testing  as  a  clinical  service. 

METHODS 
Study  Setting 

The  University  of  Pennsylvania  Breast  and  Ovarian  Cancer  Risk  Evaluation 
Program  (BCREP)  is  a  multidisciplinary  clinical  program  that  provides  breast  cancer  risk 
assessment,  genetic  counseling  and  genetic  testing  for  BRCA1/2  mutations.  The 
program  has  provided  clinical  testing  for  BRCA1/2  mutations  to  women  without  cancer 
since  October  of  1996.  Although  research  testing  is  offered  selectively  based  on 
eligibility  criteria,  clinical  testing  is  provided  to  any  individual  who  chooses  to  undergo 
testing  after  participating  in  genetic  counseling.  Women  with  an  estimated  probability  of 
a  BRCA1/2  mutation  less  than  5%  are  counseled  that  they  are  unlikely  to  gain 
information  from  testing.  During  the  period  of  this  study,  estimates  of  the  probability  of 
BRCA1  mutation  were  provided  using  a  prediction  model  developed  by  Couch  et  al. 

A  similar  BRCA2  prediction  model  did  not  exist  at  the  time.  Based  on  the  population 
genetics  of  BRCA1/2,  non-Ashkenazi  women  were  told  their  risk  of  BRCA2  mutation 
was  about  half  that  of  BRCA1,  while  Ashkenazi  women  were  told  the  risk  was 
equivalent.  Women  who  are  not  considering  undergoing  BRCA1/2  testing  at  the  time 
of  their  visit  to  BCREP  receive  individualized  information  about  breast  and  ovarian 
cancer  risk  and  surveillance  recommendations  but  do  not  undergo  full  pre-test  genetic 
counseling. 
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study  Design  and  Subject  Selection 

A  total  of  518  individuals  participated  in  the  Breast  Cancer  Risk  Evaluation 
Program  between  January  1995  and  April  1998.  Subjects  were  excluded  who  had 
previously  requested  not  to  participate  in  further  research  (n=22)  or  were  men  (n=6).  In 
October  1998,  all  eligible  subjects  (n=490)  were  mailed  a  questionnaire,  letter  and 
stamped,  addressed  envelope.  Subjects  who  did  not  respond  were  mailed  two  reminder 
letters  including  questionnaires.  The  study  protocol  was  approved  by  the  Institutional 
Review  Board  of  the  University  of  Pennsylvania. 

Data  Collection 

To  identify  factors  that  were  associated  with  decisions  about  genetic  testing,  four 
focus  groups  of  women  (n=16)  who  had  participated  in  the  BCREP  were  held.  At  each 
group,  women  were  asked  to  list  all  things  that  had  influenced  their  decision  about 
genetic  testing.  A  questionnaire  was  developed  that  asked  respondents  to  rate  the 
importance  of  each  factor  identified  in  the  focus  groups  on  a  4-point  Likert  response 
scale  (very  important,  moderately  important,  a  little  important  and  not  at  all  important). 
These  items  are  listed  in  Table  2.  In  addition,  the  questionnaire  asked  subjects  if  they 
had  already  undergone  testing,  had  decided  to  undergo  testing  in  the  future,  were 
undecided  about  testing,  or  had  decided  not  to  undergo  testing.  Sociodemographic 
characteristics  and  family  history  of  breast  cancer  was  obtained  from  clinical  records. 
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Statistical  Analysis 

Predicted  lifetime  risks  of  breast  cancer  for  subjects  without  a  diagnosis  of  breast 
cancer  were  calculated  from  prediction  tables  developed  by  Claus  et  al.  Predicted 
risks  of  BRCA1  mutation  were  calculated  from  tables  developed  by  Couch  et  al.  from 
the  BCREP  population.  '“Because  these  risks  had  skewed  distributions,  the  Wilcoxon 
rank-sum  test  was  used  in  confirmatory  analyses.  For  the  primary  analysis,  women 
were  characterized  by  self-report  as  having  decided  not  to  undergo  testing  (declined 
testing  group)  or  undergoing/having  undergone  testing  (tested  group).  Women  who  had 
not  decided  about  testing  were  excluded.  Associations  between  each  variable  and  the 
testing  decision  were  examined  using  the  Wilcoxon  rank-sum  test  for  ordered  variables 
(i.e.  importance  rated  on  a  4  point  scale)  and  the  ordinary  chi-square  test  for 
dichotomous  variables  (e.g.  very  important  vs.  other).  Multivariable  analyses  were 
conducted  using  multiple  logistic  regression.  Because  of  correlations  between  concerns 
about  health  insurance,  life  insurance  and  job  discrimination  and  between  the 
importance  of  ovarian  cancer  risk  information  and  importance  of  help  deciding  about 
prophylactic  oophorectomy,  composite  variables  were  constructed  to  represent  concern 
about  discrimination  from  testing  and  interest  in  information  about  ovarian  cancer  risk. 
No  other  significant  correlations  were  identified  between  variables  associated  with 
testing  in  this  sample,  including  Ashkenazi  background  and  presence  of  familial 
mutation.  Each  variable  associated  with  testing  in  bivariate  analysis  at  a  p  value  of  0.10 
or  less  was  tested  for  inclusion  in  the  model.  The  final  model  included  all  variables 
whose  inclusion  altered  the  odds  ratio  for  another  variable  by  10%  or  more.  Because  of 
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concern  that  women  might  perceive  the  factors  that  influenced  their  decisions  differently 
over  time  and  according  to  their  test  results,  we  tested  interaction  terms  for  calendar 
time  since  counseling  and  BRCA1/2  test  result.  To  understand  the  factors  that  affected 
testing  decisions  among  women  at  elevated  risk  of  carrying  a  mutation,  we  repeated  our 
analyses  in  the  subgroup  of  women  with  a  predicted  probability  of  BRCA1  mutation  > 
5%. 


RESULTS 

From  the  490  surveys  mailed,  ten  women  had  died  and  36  women  had  moved.  Three 
hundred  and  fifty  three  women  returned  completed  surveys  for  a  response  rate  of  80%. 
Non-responders  did  not  differ  from  responders  in  age,  predicted  risk  of  breast  cancer,  or 
predicted  risk  of  a  BRCA1  mutation  in  the  family  (p-values  >0.1.).  Eighteen  women  who 
were  not  considering  undergoing  BRCA1/2  testing  at  the  time  of  their  visit,  76  women 
who  were  seen  before  BRCA1/2  testing  was  offered  to  women  without  cancer  outside  of 
a  research  protocol  and  eight  women  who  pursued  testing  through  a  research  protocol 
were  excluded  from  these  analyses.  Of  the  remaining  251  eligible  women,  125  (50%) 
women  had  undergone  BRCA1/2  testing  or  were  undergoing  testing,  86  (34%)  had 
decided  not  to  undergo  testing,  and  40  (16%)  had  not  decided  about  testing  (including 
14  women  who  had  a  family  member  pursuing  testing). 

The  characteristics  of  women  who  underwent  testing  and  women  who  decided 


not  to  undergo  testing  are  reported  in  Table  1 .  Women  who  underwent  testing  were 
older  and  more  likely  to  be  Ashkenazi  Jewish,  to  have  a  diagnosis  of  breast  cancer  and 
to  have  a  known  familial  BRCA1  or  BRCA2  mutation  than  women  who  declined  testing. 
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Women  who  underwent  testing  were  at  slightly  higher  risk  of  breast  cancer  and 
substantially  higher  risk  of  carrying  a  BRCA1  mutation  than  women  who  declined 
testing. 

Women  who  underwent  testing  were  significantly  more  likely  to  rank  several 
potential  benefits  of  testing  as  very  important  in  their  decision  (Table  2).  These  benefits 
included  providing  cancer  risk  information  for  family  members,  learning  information 
about  ovarian  cancer  risk,  help  deciding  about  prophylactic  oophorectomy  and  help 
deciding  about  prophylactic  mastectomy.  Conversely,  concerns  about  life  insurance  and 
job  discrimination  were  more  likely  to  be  considered  very  important  by  women  who 
declined  testing.  After  multivariable  analyses,  Ashkenazi  background,  known  familial 
mutation,  fear  of  insurance  discrimination,  importance  of  information  for  family 
members,  and  importance  of  information  about  ovarian  cancer  risk,  remained 
associated  with  use  of  testing  (Table  3).  No  interaction  was  found  between  the  effect  of 
these  factors  and  calendar  time  since  counseling  or  BRCA1/2  test  result  (p-values 
>0.2). 

Among  the  subgroup  of  women  (n=206)  with  a  predicted  probability  of  a  BRCA1 
mutation  greater  than  or  equal  to  5%,  60  (29%)  women  had  declined  testing,  116  (56%) 
women  had  chosen  to  undergo  testing  and  30  (15%)  women  were  undecided  (including 
1 1  women  who  had  a  family  member  pursuing  testing).  After  multivariable  adjustment, 
there  were  no  substantial  differences  between  the  associations  with  testing  decision  in 
this  subgroup  and  those  found  in  the  entire  sample  (data  not  shown). 
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DISCUSSION 


This  study  suggests  that  approximately  two  thirds  of  women  considering 
BRCA1/2  testing  at  the  time  of  their  visit  to  a  clinical  cancer  risk  evaluation  program 
decide  to  undergo  testing  after  participating  in  counseling.  Women  who  undergo  testing 
are  at  higher  risk  of  carrying  a  BRCA1  mutation,  more  likely  to  want  information  about 
ovarian  cancer  risk  and  for  family  members,  more  likely  to  be  Ashkenazi  Jewish,  more 
likely  to  have  a  known  familial  mutation,  and  less  likely  to  be  concerned  about  insurance 
or  job  discrimination.  The  association  with  risk  of  BRCA1  mutation  is  present  whether 
measured  by  predicted  probabilities,  presence  of  familial  mutation,  or  presence  of  risk 
factors,  i.e.  Ashkenazi  Jewish  heritage. 

The  associations  between  risk  of  carrying  a  mutation,  a  known  familial  mutation 
and  gaining  risk  information  for  family  members  and  decisions  about  BRCA1/2  testing 
are  reassuring.  Most  experts  agree  that  BRCA1/2  testing  should  be  targeted  to  women 
who  are  most  likely  to  gain  useful  information  from  testing.  Women  at  higher  risk  of 
carrying  a  mutation  are  more  likely  to  be  found  to  carry  a  mutation,  more  likely  to  gain 
useful  information  and  should  be  more  likely  to  decide  to  get  tested.  Women  with  a 
familial  mutation  will  also  gain  more  information  from  a  negative  test,  as  the  cause  of 
their  familial  predisposition  has  been  identified.  Furthermore,  because  of  the  potential 
implications  of  genetic  testing  for  family  members,  more  information  is  gained  from 
BRCA1/2  testing  when  the  results  are  salient  to  other  family  members. 

The  importance  of  ovarian  cancer  risk  information,  and  its  relatively  greater 
importance  than  breast  cancer  risk  information,  is  likely  to  be  multifactorial.  First, 
prophylactic  oophorectomy  may  appeal  to  more  women  than  prophylactic  mastectomy  - 
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both  because  prophylactic  mastectomy  is  a  more  extensive  and  potentially  disfiguring 
procedure  and  because  substantially  more  evidence  exists  supporting  the  efficacy  of 
breast  cancer  surveillance  than  that  of  ovarian  cancer  surveillance.  Second,  for  the 
majority  of  women  concerned  about  their  increased  breast  cancer  risk  at  the  time  they 
seek  BRCA1/2  counseling,  finding  a  BRCA1/2  mutation  only  confirms  their  belief  in  their 
increased  risk.  The  information  that  testing  may  bring  about  ovarian  cancer  risk  may 
seem  like  the  bigger  change.  Third,  BRCA1/2  testing  was  the  only  method  available  to 
assess  individual  ovarian  cancer  risk  at  the  time  of  this  study,  whereas  several  models 
were  available  to  predict  breast  cancer  risk. 

Although  there  is  little  evidence  suggesting  that  insurance  discrimination  is 
occurring  currently,  the  association  between  fear  of  insurance  or  job  discrimination  and 
decisions  about  BRCA1/2  testing  is  disconcerting.  Because  genetic  information  cannot 
be  “taken  back”  once  received,  many  women  are  reluctant  to  pursue  testing  without 
assurance  that  discrimination  could  not  occur  in  the  future.  This  situation  is  particularly 
paradoxical  if  women  who  would  have  been  found  to  carry  a  mutation  and  taken  steps 
to  lower  their  cancer  risk  decline  testing  because  of  fear  of  insurance  discrimination. 
Information  gained  from  eRCAf/2  testing  that  results  in  women  choosing  interventions 
that  lower  their  risk  of  cancer  is  good  for  everyone  concerned,  including  life  and  health 
insurers. 

This  study  both  extends  and  supports  the  findings  of  prior  studies  of  decisions 
about  BRCA 7/2  testing.  Prior  studies  using  hypothetical  scenarios  generally  found  a 
majority  of  women  reported  interest  in  testing  and  interest  in  testing  was  higher  among 
women  with  a  higher  perceived  risk  of  carrying  a  mutation,  greater  concerns  about 


cancer  risk,  and  more  interest  in  getting  information  for  family  members. 

Conversely,  studies  of  research  family  members  found  that  less  than  50%  of 
participants  requested  their  genetic  test  results-  however,  participants  requesting  results 
also  rated  the  benefits  attesting  more  highly,  knew  more  about  BRCA1  testing  and  had 
more  first  degree  relatives  with  breast  cancer. 

Because  this  study  was  conducted  retrospectively,  the  decision  about  testing 
may  have  influenced  the  perceptions  and  reporting  of  the  factors  that  were  important  in 
that  decision.  We  cannot  determine  to  what  degree  women  may  have  adopted  beliefs 
after  they  made  their  decision  to  support  or  justify  their  behavior.  In  addition,  the 
factors  that  women  felt  were  most  important  in  their  decision  about  BRCA1/2  testing 
may  have  changed  over  time.  Establishing  a  single  time  when  decisions  are  made 
about  testing  is  difficult  -  in  our  sample,  almost  a  fifth  of  women  were  still  undecided 
about  testing  up  to  two  years  after  counseling.  The  time  point  for  this  study  was 
selected  to  minimize  the  number  of  women  who  had  not  decided  about  testing  while 
maintaining  reasonable  proximity  to  the  date  of  counseling.  Although  cost  of  testing  was 
not  an  important  factor  in  our  study,  our  sample  is  highly  educated  and  thus  likely  to  be 
relatively  affluent.  Cost  may  be  an  important  barrier  to  testing  in  less  affluent 
populations.  Finally,  the  generalizability  of  these  results  to  women  currently  participating 
in  similar  programs  is  unknown. 
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Table  1.  Subject  Characteristics 


Overall 

(n=211) 

Testing 

(n=125) 

Declined 

testing 

(n=86) 

two  tailed 
p-value 

Mean  age,  years  (range) 

44.6  (24-73) 

45.8  (24-73) 

42.7(27-73) 

0.04 

Caucasian  (%) 

96.8 

98.1 

94.6 

0.21 

Ashkenazi  (%) 

29.9 

42.9 

13.3 

0.0005 

College  education  (%) 

73.6 

77.6 

71.7 

0.49 

Employed  (%) 

74.0 

74.1 

77.3 

0.72 

Breast  CA  (%) 

30.9 

36.5 

22.7 

0.04 

Known  familial  mutation 

6.2 

9.7 

1.1 

0.04 

Predicted  breast  CA  risk,* 
mean  (SD) 

0.24  (0.13) 

0.26 

0.21 

0.03 

Predicted  BRCA1  risk,* 
mean  (SD) 

0.18(0.20) 

0.24  (0.23) 

0.10(0.07) 

<0.0005 
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Table  2.  Benefits,  Risks  and  Limitations  of  BRCA1/2  Testing 

(Reported  as  proportion  rating  factor  very  important) 


Testing 

(n=125) 

Declined 

testing 

(n=86) 

two  tailed 
p-value 

Learning  about  my  breast  cancer  risk 

76.3 

73.8 

0.69 

Learning  about  my  ovarian  cancer  risk 

76.1 

57.5 

0.005 

Providing  information  for  family  members 

75.8 

56.3 

0.003 

Help  deciding  about  prophylactic  mastectomy 

38.7 

21.5 

0.01 

Help  deciding  about  prophylactic  oophorectomy 

59.1 

29.5 

0.0001 

Help  deciding  about  estrogen  replacement 

29.9 

28.8 

0.89 

Desire  to  be  reassured  if  test  was  negative 

73.9 

69.7 

0.52 

Concern  about  my  anxiety  if  test  was  positive 

36.7 

46.3 

0.17 

Fear  of  health  insurance  discrimination 

36.1 

47.1 

0.11 

Fear  of  life  insurance  discrimination 

28.1 

42.2 

0.04 

Fear  of  job  discrimination 

12.4 

27.7 

0.006 

Cost  of  the  test 

22.3 

22.9 

0.74 

My  doctor’s  recommendation 

39.3 

32.1 

0.30 

My  family’s  recommendation 

30.7 

30.0 

0.96 

Desire  to  help  advance  research 

46.3 

40.0 

0.37 
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Table  3.  Adjusted  Associations  with  UndergoingTesting  (n=169) 


OR 

95%CI 

two  tailed 
p-value 

Familial  mutation 

7.46 

0.97-62.16 

0.06 

Ashkenazi  background 

6.37 

2.68-15.12 

0.0005 

Importance  of: 

Information  for  family  members 

1.93 

0.99-4.14 

0.05 

Information  about  ovarian  CA  risk 

1.69 

1.18-3.69 

0.009 

Fear  of  insurance  discrimination 

0.45 

0.21-0.94 

0.03 
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ABSTRACT 

Background:  Women  with  mutations  in  the  BRCAl  and  BRCA2  genes  are  at  greatly  increased 
risk  for  breast  and  ovarian  cancer.  Prophylactic  mastectomy  and/or  prophylactic  oophorectomy 
reduce  the  risk  of  subsequent  breast  and  ovarian  cancer,  respeetively.  The  effect  of 
postmenopausal  hormone  replacement  therapy  (HRT)  on  the  life  expectancy  of  women  with 
BRCA 1/2  mutations  who  make  alternative  prophylactic  surgery  decisions  is  unknown. 

Methods:  A  Markov  decision  analytic  model  used  existing  epidemiologic  data  to  assess  the 
expected  outcomes  of  HRT  in  hypothetical  cohorts  of  women  with  BRCAl/2  mutations  who 
undergo  natural  menopause  at  age  50,  surgical  menopause  from  prophylactic  oophorectomy  at 
age  40,  or  surgical  menopause  from  prophylactic  oophorectomy  at  age  30.  By  varying  the  use  of 
prophylactic  surgery  and  lifetime  risks  of  coronary  heart  disease  and  osteoporosis,  we  evaluated 
the  benefit  of  HRT  in  women  with  BRCAl/2  mutations  and  alternative  risk  profiles.  By  varying 
the  lifetime  risk  of  breast  cancer,  we  estimated  the  threshold  level  of  breast  cancer  risk  where 
HRT  increases  overall  life  expectancy,  and,  thus,  the  impact  of  the  breast  cancer  risk  information 
gained  from  BRCAl/2  testing  on  the  expected  benefit  of  HRT.  Monte  Carlo  analyses  were 
used  to  estimate  the  confidence  intervals  surrounding  each  point  estimate. 

Results:  Using  this  model,  long-term  HRT  shortened  life  expectancy  in  women  without  eoronary 
heart  disease  risk  factors  with  BRCAl/2  mutations  undergoing  natural  menopause  by  0.26  years 
(95%  Cl  0.54-0.00).  Women  with  BRCAl/2  mutations  undergoing  surgical  menopause  gained 
over  four  years  from  prophylactic  oophorectomy.  Long-term  HRT  decreased  this  gam  m  life- 
expectancy  by  0.19  years  (95%  Cl  0.43  to  -t-0.06)  in  a  40  year  old  woman  and  0.49  years  (95%  Cl 
1.58  to  +0.48)  in  a  30  year  old  woman.  HRT  increased  life  expectancy  by  at  least  0.26  years  in 
women  who  underwent  prophylactic  mastectomy  or  and  by  at  least  0.2  years  in  women  who  had 
one  or  more  major  coronary  heart  disease  risk  factors  (systolic  blood  pressure  >  160,  diabetes. 


2 


smoking,  left  ventricular  hypertrophy  on  EKG,  total  cholesterol  >  290  or  HDL  <  32).  HRT  also 
increased  life-expectancy  for  all  women  if  HRT  reduced  the  risk  of  coronary  heart  disease  by 
more  than  65%  or  increased  the  risk  of  breast  cancer  by  less  than  20%.  Risk  of  osteoporosis  did 
not  substantively  affect  the  benefit  of  HRT.  For  women  without  BRCAl/2  mutations,  HRT 
increased  life  expectancy  up  to  a  lifetime  breast  cancer  risk  of  45-50%. 

Conclusions:  For  women  with  BRCAl/2  mutations  without  coronary  heart  disease  risk  factors, 
long-term  postmenopausal  HRT  shortens  life  expectancy  in  the  absence  of  prophylactic 
mastectomy.  Although  long-term  HRT  after  prophylactic  oophorectomy  shortens  life-expectancy 
compared  to  prophylactic  oophorectomy  without  HRT,  either  strategy  significantly  increases  life- 
expectancy  compared  to  not  undergoing  prophylactic  oophorectomy.  Because  identifying  a 
BRCAl/2  mutation  increases  a  woman’s  breast  cancer  risk  over  the  threshold  where  HRT  begins 
to  decrease  life  expectancy,  BRCAl/2  testing  may  provide  useful  information  to  women  from 
hereditary  breast  cancer  families  considering  postmenopausal  HRT. 


INTRODUCTION: 

BRCAl  and  BRCA2  are  the  two  major  breast  cancer  susceptibility  genes  identified  to 
date.(l-3)  Women  with  mutations  in  either  BRCAl  or  BRCA2  have  a  lifetime  risk  of  breast 
cancer  five  to  eight  fold  higher  than  the  population  risk  of  1 1%.(4-7)  Mutations  in  either  gene 

also  confer  a  10%-40%  lifetime  risk  of  ovarian  cancer.(4-7) 

Postmenopausal  hormone  replacement  therapy  (HRT)  reduces  the  risk  of  osteoporosis 
and  coronary  heart  disease  but  increases  the  risk  of  breast  cancer.(8-l  1)  The  benefit  of  HRT 
appears  to  outweigh  the  risk  in  the  general  population.(12-14)  However,  because  BRCAl/2 
mutations  greatly  increase  the  risk  of  breast  cancer,  the  balance  of  HRT  risk  and  benefit  in 
women  with  B RCA  1/2  mutations  is  unclear.  Furthermore,  women  found  to  carry  B RCA  1/2 
mutations  may  choose  to  undergo  premenopausal  prophylactic  oophorectomy  to  reduce  their  risk 
of  ovarian  cancer  and/or  prophylactic  mastectomy  to  reduce  their  risk  of  breast  cancer.(15-19) 
Because  premenopausal  oophorectomy  increases  the  risk  of  coronary  heart  disease  and 
osteoporosis  and  prophylactic  mastectomy  decreases  the  risk  of  breast  cancer,  both  surgeries  may 
change  the  effect  of  HRT  on  life  expectancy.(  19-21)  While  the  decision  about  HRT  involves 
many  factors  in  addition  to  its  effect  on  life-expectancy,  the  specific  tradeoffs  of  HRT  among 
reduced  coronary  heart  disease  risk,  reduced  osteoporosis  risk,  and  increased  breast  cancer  risk 
have  not  been  quantified  for  women  with  BRCAl/2  mutations,  making  advising  these  women 
about  HRT  difficult. 

Given  these  clinical  uncertainties  and  the  complexity  of  the  many  interrelated  risks  and 
benefits  involved,  the  objectives  of  this  decision  analysis  were  to:  (1)  assess  the  expected 
outcomes  of  HRT  in  women  with  BRCAl/2  mutations  undergoing  natural  or  surgical  menopause; 
(2)  evaluate  the  effect  of  underlying  risk  of  coronary  heart  disease  and  osteoporosis  on  the  benefit 
of  HRT  in  women  with  BRCAl/2  mutations;  and  (3)  identify  the  level  of  breast  cancer  risk  where 
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HRT  no  longer  increases  life  expectancy,  and,  thus,  the  impact  of  the  breast  cancer  risk 
information  gained  from  BRCAl/2  testing  on  the  decision  about  HRT. 

METHODS: 

A  Markov  decision  analytic  model  was  constructed  consisting  of  722  health  states 
ranging  from  perfect  health  to  death  and  representing  the  four  major  diseases  affected  by  HRT, 
prophylactic  mastectomy  or  prophylactic  oophorectomy:  breast  cancer,  ovarian  cancer,  coronary 
heart  disease  and  osteoporosis.(22)  The  health  outcomes  of  a  woman  with  a  BRCAl/2  mutation 
adopting  a  particular  management  strategy  were  estimated  by  simulating  the  life  span  of  a 
hypothetical  cohort  of  women  with  a  BRCAl/2  mutation  choosing  that  strategy.  The  simulated 
cohort  moved  among  health  states  over  time  according  to  the  probability  of  developing  disease, 
dying  from  disease  or  dying  from  other  causes.  Health  state  transition  probabilities  varied  over 
time  and  by  management  strategy  chosen.  To  calculate  the  primary  outcome  of  life  expectancy, 
the  proportion  of  the  cohort  remaining  alive  in  each  annual  interval  was  summed  from  age  at 
entry  until  all  members  died  or  reached  age  100. 

Patient  Cohorts,  Management  Strategies  and  Assumptions: 

Use  of  HRT  begins  at  the  time  of  menopause.  Because  many  premenopausal  women 
with  BRCAl/2  mutations  may  undergo  menopause  at  the  time  of  prophylactic  oophorectomy,  we 
evaluated  the  expected  outcomes  of  HRT  in  four  cohorts:  50  year  old  women  undergoing  natural 
menopause;  50  year  old  woman  undergoing  prophylactic  oophorectomy;  40  year  old  women 
undergoing  prophylactic  oophorectomy;  and  30  year  old  women  undergoing  prophylactic 
oophorectomy.  For  each  cohort,  the  impact  of  HRT  was  assessed  for  women  who  had  and  had 
not  undergone  prophylactic  mastectomy  -  making  a  total  of  eight  hypothetical  cohorts. 
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Women  not  undergoing  prophylactic  mastectomy  participated  in  semi-annual 
mammography,  semi-annual  clinical  breast  exam  and  monthly  self  breast  exam.  Decisions  about 
ovarian  cancer  surveillance  were  not  included  in  the  model,  because  ovarian  cancer  surveillance 
has  not  been  shown  to  alter  mortality  from  ovarian  cancer.(23-28) While  tamoxifen  (a  selective 
estrogen  receptor  modulator)  recently  has  been  shown  to  reduce  breast  cancer  risk  in  the  absence 
of  HRT,  most  experts  do  not  consider  adding  HRT  to  tamoxifen  therapy  and  the  efficacy  of 
tamoxifen  in  women  with  BRCAl/2  mutations  is  controversial.(29-32)  Women  taking  HRT  who 
developed  breast  cancer  were  assumed  to  discontinue  HRT  at  that  time. 

Data  and  Health  State  Transition  Probabilities  (Tables  1  and  2): 

Data  for  the  model  were  obtained  from  published  studies  of  women  with  genetic 
susceptibility  defined  by  mutation  status  or  family  history.  If  data  were  not  available  from  these 
sources,  model  estimates  were  obtained  from  large  cohort  studies  and  meta-analyses  in  women 
unselected  for  risk  status.  A  panel  of  local  experts  provided  parameter  estimates  when  no 
published  evidence  was  available. 

Breast  and  Ovarian  Cancer:  Risks  of  breast  and  ovarian  cancer  in  women  with  B RCA  1/2 
mutations  are  controversial.  Estimates  from  epidemiological  studies  of  hereditary  breast  and 
ovarian  cancer  families  suggest  an  85%  lifetime  risk  of  breast  cancer  and  40%  lifetime  risk  of 
ovarian  cancer  in  women  with  BRCAl  mutations,  and  84%  lifetime  risk  of  breast  cancer  and  27% 
risk  of  ovarian  cancer  in  women  with  BRCA2  mutations.(5-7)  However,  these  estimates  may 
reflect  the  bias  of  selecting  families  with  many  cancers  for  linkage  analysis.  A  cross-sectional 
study  of  the  US  Ashkenazi  population  estimated  significantly  lower  risks  of  breast  and  ovarian 
cancer  (60%  lifetime  risk  of  breast  cancer;  14%  lifetime  risk  of  ovarian  cancer)  for  the  three 
mutations  that  comprise  the  vast  majority  of  B RCA  1/2  mutations  in  Ashkenazi  families.(4) 
Because  it  is  uncertain  if  these  lower  estimates  generalize  to  all  BRCAl/2  mutations,  we  used  the 
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higher  estimates  from  the  hereditary  families  in  our  base-case  analysis  and  examined  the  lower 
estimates  in  sensitivity  analyses.  Rates  of  second  breast  cancers  were  obtained  from  a  cohort 
study  of  women  with  BRCAl/2  mutations. (3  3)  Cancer  survival  rates  were  obtained  from  SEER 
1973-1993.(34)  Sensitivity  analyses  considered  the  improved  ovarian  cancer  survival  in  BRCAl 
mutation  carriers  documented  in  a  recent  retrospective  analysis.(35) 

Coronary  Heart  Disease:  Age-dependent  probabilities  of  developing  coronary  heart  disease  for 
women  without  coronary  heart  disease  risk  factors  and  with  alternative  coronary  heart  disease 
risk  profiles  were  calculated  from  a  regression  equation  based  on  the  30  year  follow-up  of  the 
Framingham  Heart  Study.(36-38)  Data  regarding  mortality  following  a  coronary  heart  disease 
diagnosis  were  obtained  from  the  NHANES 1  Epidemiologic  Follow-up  Survey  (NHEFS) 
because  it  included  data  through  1987  and  provided  estimates  stratified  by  age.(39)  Because  age- 
adjusted  coronary  heart  disease  mortality  declined  by  51%  between  the  1950  and  1970 
Framingham  female  cohorts  and  by  37%  in  the  US  between  1979  and  1990,  sensitivity  analyses 
assessed  the  effect  of  possible  improvements  in  survival  following  a  diagnosis  of  coronary  heart 
disease  since  the  NHEFS.(40,41) 

Osteoporosis:  Excess  mortality  from  osteoporosis  is  largely  attributable  to  hip  fractures.  Age- 
dependent  risk  of  hip  fracture  was  estimated  from  the  NHEFS. (42)  This  risk  is  similar  to  that  in 
other  large  cohort  studies.(43-46)  Incidence  rates  were  adjusted  to  account  for  second  hip 
fractures  (assuming  a  60%  increase  in  the  risk  of  second  fracture  following  first  fracture).(47) 
The  mortality  attributable  to  hip  fracture  was  assumed  to  occur  only  in  the  first  year  after 
fracture. (48-52) 

Dying  of  Other  Causes:  The  probability  of  dying  of  other  causes  was  calculated  from  1995 
National  Center  for  Health  Statistics  mortality  statistics  by  adjusting  age-dependent  all  cause 
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mortality  for  the  probability  of  dying  of  breast  cancer,  ovarian  cancer,  coronary  heart  disease  and 
hip  fracture.(53) 

Hormone  Replacement  Therapy:  Women  using  HRT  were  assumed  to  achieve  the  reduction  in 
coronary  heart  disease  risk  observed  in  the  case-control  analysis  of  the  Nurses  Health  Study.(8) 
This  reduction  is  similar  to  that  reported  in  other  observational  studies  and  meta-analyses, 
including  the  Iowa  Women’s  Health  Study.(54-58)  The  effect  of  HRT  on  hip  fracture  risk  was 
obtained  from  the  Iowa  Women’s  Health  Study,  which  provides  estimates  similar  to  other  large 
cohort  studies.(9,  56,59)  Based  on  a  recent  randomized  controlled  trial  of  HRT  in  women 
surviving  a  myocardial  infarction  that  suggested  HRT  may  cause  an  early  increase  followed  by  a 
later  reduction  in  mortality  and  an  absence  of  data  in  women  surviving  a  hip  fracture,  we 
assumed  HRT  did  not  affect  mortality  after  a  diagnosis  of  coronary  heart  disease  or  hip 
fracture.  (60) 

The  effect  of  HRT  on  breast  cancer  incidence  and  mortality  remains  controversial.  Most 
large  cohort  studies  and  meta-analyses  reported  an  increased  risk  of  breast  cancer  in  women 
taking  HRT.(10,1 1, 61-63)  Although  no  specific  evidence  exists  for  women  with  genetic 
susceptibility,  a  single,  small,  case-control  study  suggested  oral  contraceptives  may  increase 
breast  cancer  risk  in  women  with  BRCAl/2  mutations.  (64)  On  the  other  hand,  subgroup  analyses 
of  HRT  and  breast  cancer  risk  in  women  with  a  family  history  of  breast  cancer  have  found 
relative  risks  slightly  lower  than  those  of  the  general  population.(65,66)  Although  a  recent 
analysis  of  the  Iowa  Women’s  Health  Study  suggested  the  increased  breast  cancer  risk  from  HRT 
may  be  greatest  for  certain  histological  subtypes  of  invasive  carcinomas  with  a  more  favorable 
prognosis,  other  cohort  studies  have  found  an  increased  risk  among  all  invasive  carcinomas. 

(10,1 1,  61-63)  Because  these  data  are  inconclusive,  the  relative  risk  of  breast  cancer  with  use  of 
HRT  was  obtained  from  the  Nurse’s  Health  Study,  which  provided  estimates  by  duration  of 
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use.(lO)  This  estimate  is  very  similar  to  the  relative  risk  for  invasive  ductal  and  lobular 
carcinomas  in  women  currently  taking  HRT  for  five  years  or  less  (RR  1 .38)  found  in  the  Iowa 
Women’s  Health  Study.(l  1)  Because  the  effect  of  HRT  on  the  clinical  course  of  breast  cancer  is 
controversial  and  definitive  empirical  evidence  is  unavailable,  use  of  HRT  was  assumed  to  have 
no  effect  on  the  clinical  course  of  breast  cancer.(61-62)  All  women  with  an  intact  uterus  who 
used  HRT  were  assumed  to  take  progestins,  which  did  not  alter  risks  of  coronary  heart  disease, 
osteoporosis  or  breast  cancer,  but  prevented  increased  risk  of  endometrial  cancer  from 
estrogen.(69) 

Prophylactic  Surgery:  Although  the  reduction  in  cancer  risk  afforded  by  prophylactic 
mastectomy  or  prophylactic  oophorectomy  remains  uncertain  in  BRCAl/2  mutation  carriers,  a 
recent  retrospective  analysis  of  214  women  at  high  risk  for  breast  cancer  who  underwent 
prophylactic  mastectomy  found  a  90%  reduction  in  expected  breast  cancer  incidence.(19)  A 
retrospective  study  of  12  breast/ovarian  cancer  families  found  a  RR  of  0.54  for  ovarian  cancer 
and  0.39  for  breast  cancer  following  prophylactic  oophorectomy;  however,  neither  estimate  was 
statistically  significant. (18)  A  preliminary  analysis  of  a  cohort  of  women  with  BRCAl  mutations 
undergoing  prophylactic  oophorectomy  found  a  RR  of  0.22  (95%  Cl  0.12-0.41)  for  subsequent 
breast  cancer  incidence.(70)  Based  on  these  figures,  we  assumed  that  prophylactic  mastectomy 
afforded  a  90%  reduction  in  breast  cancer  incidence  and  prophylactic  oophorectomy  a  50% 
reduction  in  ovarian  cancer  incidence.  Women  who  did  not  take  HRT  following  prophylactic 
oophorectomy  were  assumed  to  have  a  60%  decrease  in  the  incidence  of  breast  cancer  from  the 
time  of  surgery  until  the  time  of  natural  menopause  (age  50)  and  a  two  fold  increase  in  risk  of 
coronary  heart  disease  and  hip  fracture.(20,21, 70,71)  Women  who  took  HRT  following 
prophylactic  oophorectomy  were  assumed  to  have  no  increase  in  coronary  heart  disease  or 
osteoporosis  risk,  and  to  modify  the  reduction  in  breast  cancer  risk  by  the  increase  in  breast 
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cancer  risk  from  HRT.  Surgical  mortality  was  assumed  to  be  equivalent  to  that  of  general 
anesthesia  (3/1 0,000)  for  bilateral  prophylactic  mastectomy  with  concurrent  reconstruction  or 
bilateral  prophylactic  oophorectomy  in  this  relatively  young,  healthy  cohort  of  women.(72,73) 
Routine  Surveillance:  Because  it  is  recommended  that  mammography  screening  begin  before 
the  age  of  50  and  the  risk  reduction  from  mammography  in  women  under  50  is  less  than  in 
women  over  50,  the  relative  risk  reduction  from  mammography  in  women  with  BRCAl/2 
mutations  may  be  less  than  in  average  risk  women  over  the  age  of  50.(16,  74,75)  However, 
increased  frequency  of  screening,  potentially  higher  compliance,  and  increased  use  of  alternative 
modalities  (such  as  MRI)  may  improve  effectiveness.(16,  76)  Thus,  the  overall  benefit  of  more 
frequent  breast  cancer  surveillance  in  this  population  was  assumed  to  be  equivalent  to  that  of 
routine  mammography  in  average  risk  women  over  50.(77) 

Estimating  Uncertainty: 

Monte  Carlo  Analysis:  To  determine  the  distribution  of  possible  outcomes  from  HRT,  Monte 
Carlo  analyses  were  conducted  for  the  comparison  of  HRT  vs  no  HRT  for  each  of  the  eight 
hypothetical  cohorts.  For  each  Monte  Carlo  analysis,  the  computer  randomly  assigned  values  to 
each  transition  probability  according  to  their  probability  distributions.  Probability  distributions 
were  derived  from  the  published  literature  and  were  assumed  to  be  normal  unless  otherwise 
specified.  (Table  2)  Iterative  analyses  (n=250)  were  conducted  to  estimate  the  95%  confidence 
interval  around  the  point  estimate  of  the  change  in  life  expectancy  from  HRT.  Probability 
distributions  were  not  included  for  risks  of  coronary  heart  disease  and  osteoporosis  (that  vary 
according  to  a  woman’s  risk  factors)  but  were  included  for  the  risks  of  breast  and  ovarian  cancer 
that  were  derived  from  epidemiologic  studies  of  BRCAl/2  mutation  carriers. 
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Sensitivity  Analyses:  One  way  and  two  way  sensitivity  analyses  were  conducted  to  assess  the 
effect  of  alternative  coronary,  osteoporosis  and  breast  cancer  risk  factor  profiles  on  the  benefit  of 
HRT  and  to  estimate  the  thresholds  where  the  overall  benefit  might  change. 

RESULTS: 

50  year  old  woman  without  coronary  heart  disease  risk  factors  undergoing  natural  menopause 
(Table  1): 

In  the  absence  of  prophylactic  surgery,  our  model  predicts  that  long-term  use  of  HRT  in  a 
50  year  old  woman  with  a  BRCAl/2  mutation  without  coronary  heart  disease  risk  factors  is 
associated  with  decreased  life  expectancy  of  0.26  years  (95%CI  0.54-0.00).  For  these  women, 
the  increased  risk  of  early  breast  cancer  from  HRT  outweighs  its  long-term  benefit  in  reducing 
coronary  heart  disease  and  osteoporosis  (Figure  2).  Similarly,  a  50  year  old  woman  with  a 
BRCAl/2  mutation  who  has  undergone  prophylactic  oophorectomy  without  prophylactic 
mastectomy  is  predicted  to  lose  0.31  (95%  Cl  0.66  to  +0.05)  years  of  life  expectancy  with  long¬ 
term  HRT.  However,  if  she  has  undergone  prophylactic  mastectomy  (with  or  without 
prophylactic  oophorectomy),  HRT  increases  life  expectancy  by  0.58  (95%  Cl  0.35  to  0.82)  and 
0.48  (95%  Cl  0.31  to  0.70)  years  respectively.  The  decrease  in  breast  cancer  risk  afforded  by 
prophylactic  mastectomy  shifts  the  balance  of  risk  and  benefit  to  favor  the  cardioprotective 
effects  of  HRT. 

30  year  old  or  40  year  old  woman  without  coronary  heart  disease  risk  factors  undergoing 
prophylactic  oophorectomy  (Table  1): 

In  our  model,  long-term  HRT  decreases  life  expectancy  in  women  with  a  BRCAl/2 
mutation  who  underwent  prophylactic  oophorectomy  at  age  30  or  age  40  by  0.49  (95%  Cl  1.58  to 
+0.48)  and  0.19  (95%  Cl  0.43  to  +0.06)  years  respectively.  However,  prophylactic 
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oophorectomy  with  long-term  HRT  is  still  associated  with  a  substantial  increase  in  life 
expectancy  (over  4  years)  compared  to  not  undergoing  prophylactic  oophorectomy.  In  30  or  40 
year  old  women  with  BRCAl/2  mutations  without  coronary  heart  disease  risk  factors  undergoing 
prophylactic  oophorectomy,  the  increased  risk  of  breast  cancer  attributable  to  HRT  more  than 
offsets  the  resulting  reduction  in  coronary  heart  disease  and  osteoporosis  risks  but  does  not 
negate  the  overall  gain  in  life  expectancy  associated  with  prophylactic  oophorectomy.  In 
contrast,  HRT  increases  life  expectancy  1.74  (95%  Cl  0.74  to  2.73)  and  1.16  (95%  Cl  0.93  to 
1.42)  years  respectively  for  30  and  40  year  old  women  undergoing  prophylactic  oophorectomy  in 
conjunction  with  prophylactic  mastectomy. 

Sensitivity  Analyses: 

Sensitivity  analyses  had  very  little  effect  on  the  benefit  of  HRT  in  women  with  BRCAl/2 
mutations  who  underwent  prophylactic  mastectomy  or  both  prophylactic  mastectomy  and 
prophylactic  oophorectomy,  irrespective  of  coronary  heart  disease  risk.  For  these  women,  HRT 
increases  life  expectancy  across  the  range  of  values  examined,  including  a  risk  reduction  from 
prophylactic  mastectomy  as  low  as  50%.  Furthermore,  varying  the  risk  of  osteoporosis,  the 
efficacy  of  prophylactic  oophorectomy  or  the  efficacy  of  ovarian  cancer  screening  has  no 
substantive  impact  on  the  overall  effect  of  HRT  in  any  of  the  management  strategies.  Decreasing 
the  risk  of  ovarian  cancer  (either  incidence  or  mortality)  slightly  decreases  the  benefit  of  HRT  for 
all  management  strategies.  However,  for  women  with  BRCAl/2  mutations  not  choosing 
prophylactic  mastectomy,  sensitivity  analyses  identified  other  variables  where  the  effect  of  HRT 
on  life  expectancy  became  beneficial. 

Coronary  heart  disease  risk:  The  impact  of  HRT  on  life  expectancy  depends  upon  the 
underlying  risk  of  coronary  heart  disease  (Figure  3).  As  the  risk  of  coronary  heart  disease 
increases,  the  benefit  of  HRT  increases.  Women  with  a  BRCAl/2  mutation  and  a  lifetime  risk  of 
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coronary  heart  disease  greater  than  50%  experience  an  increase  in  life  expectancy  with  HRT 
whether  or  not  they  undergo  prophylactic  mastectomy. 

Breast  cancer  risk:  The  impact  of  HRT  also  depends  upon  the  underlying  risk  of  breast  cancer 
(Figure  4).  As  the  risk  of  breast  cancer  decreases,  the  benefit  of  HRT  increases.  HRT  begins  to 
increase  life  expectancy  when  the  risk  of  breast  cancer  falls  below  50%  in  the  setting  of  no 
prophylactic  surgery  and  45%  in  the  setting  of  prophylactic  oophorectomy.  If  the  lower, 
population-based  estimates  of  breast  and  ovarian  cancer  incidence  in  BRCAl/2  mutation  carriers 
(60%  lifetime  risk  of  breast  cancer  and  14%  lifetime  risk  of  ovarian  cancer)  are  used,  HRT 
continues  to  decrease  life  expectancy  in  women  who  do  not  undergo  prophylactic  mastectomy, 
however,  the  decrement  is  small  (0.14  years). 

Effect  of  HRT  on  coronary  heart  disease  or  breast  cancer:  The  degree  to  which  HRT  reduces 
the  risk  of  coronary  heart  disease  or  increases  the  risk  of  breast  cancer  significantly  affects  the 
overall  impact  of  HRT  on  life  expectancy.  If  HRT  reduces  the  risk  of  coronary  heart  disease 
more  than  65%  or  increases  the  risk  of  breast  cancer  less  than  20%,  HRT  is  beneficial  for  all 
women  irrespective  of  coronary  risk  or  use  of  prophylactic  surgery. 

Efficacy  of  breast  cancer  surveillance:  If  breast  cancer  surveillance  reduces  breast  cancer 
mortality  more  than  65%,  HRT  increases  life  expectancy  for  all  women. 


DISCUSSION: 

Use  of  postmenopausal  HRT  is  a  difficult  decision  for  many  women  because  of  the 
complexity  of  the  associated  risks  and  the  fear  of  breast  cancer.  For  women  at  increased  risk  of 
breast  cancer,  the  decision  can  be  particularly  challenging  because  the  net  life  expectancy  benefit 
of  HRT  becomes  less  certain.  For  women  with  B RCA  1/2  mutations  who  may  also  be  considering 
prophylactic  surgery,  the  HRT  decision  is  even  more  complex.  The  number  of  factors  and 
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information  that  must  be  simultaneously  considered  overwhelms  intuitive,  subjective  decision¬ 
making.  A  decision  model  that  incorporates  both  the  existing  empirical  evidence  and  the 
uncertainty  of  these  estimates,  thus,  can  yield  important  and  useful  information  about  the 
expected  outcomes  of  alternative  choices  to  help  guide  patient  and  physician  decision  making. 

For  women  with  BRCAl/2  mutations,  the  impact  of  HRT  on  life  expectancy  is  primarily  a 
function  of  their  decision  about  prophylactic  mastectomy  and  their  underlying  risk  of  coronary 
heart  disease.  A  woman  at  low  risk  of  coronary  heart  disease  who  chooses  not  to  undergo 
prophylactic  mastectomy  will  experience  a  net  loss  of  life  expectancy  with  long-term  HRT  when 
initiated  at  the  time  of  natural  or  surgical  menopause.  If  she  chooses  to  undergo  prophylactic 
mastectomy  or  has  a  50%  or  higher  lifetime  risk  of  developing  coronary  heart  disease  (compared 
to  the  30%  lifetime  risk  of  coronary  heart  disease  in  our  base-case  analysis),  long-term  HRT 
increases  life  expectancy  by  half  a  year  or  more,  regardless  of  whether  menopause  is  natural  or 
surgical.  Data  from  large  cohort  studies  can  be  used  to  translate  this  70%  relaixxxx  increase  in 
coronary  heart  disease  risk  into  risk  factor  profiles.(39,78)  According  to  the  Framingham  Heart 
Study,  presence  of  systolic  blood  pressure  over  160,  diabetes,  left  ventricular  hypertrophy  on 
EKG,  total  cholesterol  >  290  or  HDL  <  32  confers  a  70%  increase  in  coronary  heart  disease 
risk.(78)  NHEFS  also  suggests  current  smoking  increases  coronary  heart  disease  risk  by 
80%.(39)  Women  with  BRCAl/2  mutations  and  any  one  of  these  risk  factors  can  expect  to 
experience  increased  life  expectancy  from  HRT. 

While  use  of  prophylactic  mastectomy  and  risk  of  coronary  heart  disease  currently  have 
the  greatest  impact  on  the  expected  outcomes  of  HRT,  other  factors  may  alter  the  balance  of  risk 
and  benefit  in  the  future.  New  techniques  that  may  improve  breast  cancer  screening  diagnostic 
sensitivity,  such  as  MRI,  are  being  studied  in  high-risk  women.(76)  If  improved  early  detection 
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can  reduce  breast  cancer  mortality  by  more  than  65%,  HRT  would  extend  life  expectancy  for  all 
women  with  BRCAl/2  mutations,  even  in  those  not  undergoing  prophylactic  mastectomy. 

This  analysis  identified  a  breast  cancer  risk  threshold  of  50%  below  which  women 
without  coronary  heart  disease  risk  factors  are  expected  to  gain  increased  survival  from  HRT. 
Several  models  are  currently  available  to  predict  breast  cancer  risk  on  the  basis  of  family, 
reproductive,  and  breast  disease  history.(79,80)  In  the  absence  of  a  BRCAl/2  mutation,  few 
combinations  of  risk  factors  increase  breast  cancer  risk  to  50%  or  greater.  According  to  the  Gail 
model  (used  to  determine  eligibility  for  the  tamoxifen  breast  cancer  prevention  trial),  a  woman 
has  to  have  two  or  more  first  degree  relatives  with  breast  cancer  two  or  more  breast  biopsies 
to  reach  a  lifetime  breast  cancer  risk  over  50%.(79)  According  to  the  tables  developed  by  Claus 
et  al.  from  the  Cancer  and  Steroid  Hormone  Study,  no  combination  of  family  history  (including 
two  first  degree  relatives  diagnosed  under  the  age  of  30)  predicts  a  lifetime  breast  cancer  risk 
over  50%.(80)  Thus,  in  the  absence  of  a  BRCAl/2  mutation,  HRT  can  be  expected  to  increase 
life  expectancy  in  the  overwhelming  majority  of  women  with  a  family  history  of  breast  cancer. 
For  these  women,  BRCAl/2  testing  can  provide  important  information  that  bears  directly  upon 
HRT  decisions.  In  the  absence  of  coronary  heart  disease  risk  factors,  a  positive  BRCAl/2  test  will 
raise  breast  cancer  risk  to  the  level  where  HRT  is  predicted  to  decrease  life  expectancy,  while  a 
negative  BRCAl/2  test  leaves  breast  cancer  risk  at  a  level  where  HRT  is  predicted  to  increase  life 
expectancy.  This  information  may  be  useful  to  many  women  with  a  family  history  of  breast 
cancer  who  are  considering  HRT. 

Previous  decision  analyses  in  women  at  average  breast  cancer  risk  have  found  HRT 
increases  life  expectancy  by  half  a  year  in  a  woman  at  average  coronary  heart  disease  risk  and  up 
to  three  and  a  half  years  for  women  with  several  coronary  heart  disease  risk  factors.(12-14)  The 
estimate  of  half  a  year  increase  in  low  risk  women  is  very  similar  to  our  estimate  (+  0.48  years) 
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in  a  50  year  old  woman  with  a  BRCAl/2  mutation  at  low  risk  of  coronary  heart  disease  who 
underwent  prophylactic  mastectomy  (which  is  estimated  to  decrease  her  breast  cancer  risk  from 
85%  to  approximately  the  general  population  risk).  One  recent  decision  analysis  evaluating  the 
effect  of  breast  cancer  risk  on  the  benefit  of  HRT  found  that  all  women  would  gain  life 
expectancy  from  HRT  except  women  at  low  coronary  heart  disease  risk  with  two  or  more  first 
degree  relatives  with  breast  cancer.  Our  analysis  identifies  a  slightly  higher  threshold  for  the 
benefit  of  HRT  (two  first  degree  relatives  and  two  breast  biopsies).  This  difference  is  most  likely 
attributable  to  our  use  of  more  recent,  age-dependent  data  showing  improved  survival  following 
a  diagnosis  of  coronary  heart  disease.(39) 

Our  study  also  provides  some  insight  into  the  potential  impact  of  prophylactic  mastectomy 
and  oophorectomy  (irrespective  of  HRT).  Increases  in  life  expectancy  from  prophylactic  surgery 
are  greatest  for  young  women,  women  undergoing  both  mastectomy  and  oophorectomy,  and 
higher  estimates  of  cancer  risk  and  surgery  benefit.  Although  use  of  longterm  HRT  after 
prophylactic  oophorectomy  slightly  shortens  life-expectancy  compared  to  prophylactic 
oophorectomy  without  HRT,  either  strategy  significantly  increases  life-expectancy  compared  to 
not  undergoing  prophylactic  oophorectomy.  Thus,  women  considering  postponing  prophylactic 
oophorectomy  because  of  concerns  of  postmenopausal  symptoms  may  be  reassured  that  even 
with  the  addition  of  HRT,  the  gain  in  life  expectancy  from  prophylactic  oophorectomy  is 
substantial.  Our  estimates  are  slightly  higher  than  a  previous  decision  analysis  of  prophylactic 
surgery,  which  found  prophylactic  mastectomy  results  in  a  gain  of  life  expectancy  of  5.3  years 
and  prophylactic  oophorectomy  of  1.7  years  in  a  30  year  old  woman  with  a  BRCAl/2 
mutation.(81)  These  differences  can  be  attributed  to  our  ability  to  incorporate  recently  published 
data,  including  higher  breast  cancer  risk  reduction  from  prophylactic  mastectomy,  significant 
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reduction  in  breast  cancer  risk  from  prophylactic  oophorectomy,  and  to  our  use  of  more 
conservative  estimate  of  the  benefits  of  breast  cancer  surveillance.  (19,70,77) 

The  primary  limitations  of  this  analysis  arise  from  the  inevitable  uncertainty  about  many 
of  the  needed  data  estimates.  Because  the  ability  to  identify  women  with  B RCA  1/2  mutations  is  a 
recent  development,  the  risk  of  HRT,  the  clinical  course  of  breast  and  ovarian  cancer,  and  the 
benefit  of  routine  surveillance  and  prophylactic  surgery  are  not  known  precisely  for  women  with 
mutations  in  these  genes.  Furthermore,  the  true  penetrance  of  BRCAl  or  BRCA2  mutations 
remains  controversial  and  may  be  mutation  dependent.  Lower  estimates  of  breast  cancer 
penetrance  would  improve  the  benefit  of  HRT;  higher  estimates  reduce  its  benefit  and  increase 
its  risk.  The  Monte  Carlo  analyses  suggest  the  impact  of  this  uncertainty  on  the  decision  about 
HRT  is  greatest  for  women  who  undergo  prophylactic  oophorectomy  alone  and  least  for  women 
who  undergo  prophylactic  mastectomy  with  or  without  oophorectomy.  For  women  undergoing 
prophylactic  mastectomy,  HRT  uniformly  increases  life  expectancy  across  the  95%  confidence 
intervals.  For  50  year  old  women  who  undergo  natural  menopause  without  oophorectomy  or 
mastectomy,  HRT  decreases  life  expectancy  but  the  95%  confidence  interval  includes  the 
possibility  that  HRT  would  neither  decrease  nor  increase  life  expectancy.  For  women  who 
undergo  prophylactic  oophorectomy  at  age  30, 40  or  50,  the  point  estimates  suggest  HRT  will 
decrease  life  expectancy  but  the  95%  confidence  intervals  include  the  possibilities  that  HRT 
could  increase  life  expectancy  by  0.05  to  0.48  years.  As  all  women  with  BRCAl/2  mutations  still 
face  the  difficult  decision  about  HRT  without  the  benefit  of  definitive  epidemiologic  data,  the 
information  provided  by  decision  analysis  may  provide  the  best  assistance  available.  In  fact,  it  is 
in  the  setting  of  significant  risk  and  uncertainty  that  decision  models  may  be  most  helpful.(82) 
However,  it  is  particularly  important  to  convey  the  significant  degree  of  uncertainty  about  these 
estimates  when  counseling  individual  patients. 
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Decisions  about  HRT  involve  many  factors  in  addition  to  life  expectancy.  Quality  of  life 
can  be  both  positively  and  negatively  affected  by  HRT.(83-85)  Symptomatic  benefits  of  HRT, 
which  are  extremely  important  to  some  women,  are  not  captured  in  an  analysis  of  life  expectancy 
alone.  Conversely,  more  than  50%  of  women  who  begin  HRT  stop  taking  it  within  five  years, 
primarily  because  of  vaginal  bleeding  and  breast  tenderness. (86)  Anxiety  about  increasing  the 
risk  of  breast  cancer  also  may  reduce  the  benefit  from  HRT  for  many  women.  While  we  did  not 
include  quality  adjustments  in  our  assessment  of  health  outcomes  because  our  primary  interest 
was  in  providing  life-expectancy  information  to  women  and  the  methodology  of  utility 
measurement  is  evolving,  decisions  about  HRT  ultimately  must  be  guided  by  a  woman’s 
preferences,  values  and  attitudes  towards  risk.(87,88)  For  many  women,  the  best  decision  about 
HRT  may  not  be  the  one  that  maximizes  life  expectancy. 

Despite  these  limitations,  this  study  provides  important  information  for  women  with 
hereditary  breast  cancer  susceptibility  considering  HRT.  For  women  with  BRCAl/2  mutations 
who  undergo  prophylactic  mastectomy  or  have  coronary  heart  disease  risk  factors,  HRT  will 
increase  life  expectancy.  However,  for  women  with  BRCAl/2  mutations  who  choose  not  to 
undergo  prophylactic  mastectomy,  HRT  decreases  life  expectancy  in  the  absence  of  coronary 
heart  disease  risk  factors.  Thus,  for  women  without  coronary  heart  disease  risk  factors  from 
hereditary  breast  cancer  families,  BRCAl/2  testing  may  provide  important  information  about 
breast  cancer  risk  for  guiding  decisions  about  HRT.  Finally,  this  study  suggests  that  BRCAl/2 
carriers  who  choose  prophylactic  oophorectomy  may  take  HRT  and  retain  most  of  the  survival 
benefit  of  that  procedure.  While  we  await  the  results  of  large  scale  randomized  trials  of  HRT, 
women  from  hereditary  breast  cancer  families  continue  to  face  the  especially  difficult  decision 
about  postmenopausal  HRT.  The  results  of  this  analysis  provide  evidence  to  better  inform  these 
decisions  and  may  make  counseling  these  women  a  little  easier. 
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Table  1.  Disease  Incidence  and  Survival 


Base-Case  Value 

Sensitivity 

Analysis 

Range 

Source(s)* 

Breast  cancer 

Incidence 

0.85  lifetime 

0.10-0.90 

4, 5, 6, 7 

Mortality 

0.025  first  yr 

0.032  subsequent  yrs 

0.01-0.05 

34 

Ovarian  cancer 

Incidence 

0.40  lifetime 

0.10-0.60 

4, 5, 6, 7 

Mortality 

0.76  @  5  yrs 

0.40-0.80 

34,35 

Coronary 
heart  disease 

Incidence 

0.32  lifetime 

0.30-0.90 

36,37,38 

Mortality 

0.1 -0.3  first  yr 

0.01-0.04  subsequent  yrs 

0.05-0.4 

0.005-0.08 

39 

Hip  fracture 

Incidence 

0.20  lifetime 

0.10-0.40 

42,43,44,45,46 

Mortality 

0.17  first  yr 

0.08-0.35 

48,49,50,51,52 

*  References  in  bold  represent  values  used  in  base-case  analysis 


Table  2.  Effect  of  Interventions  on  Disease  Incidence 


Relative  Risk 

Sensitivity 

Analysis 

Range 

Source(s)* 

HRT 

Coronary  heart  disease 

0.5 

0.3  -  0.8 

8,54,55,56,57,58 

Breast  cancer 

1.12  for  1-2  yrs 

9,11,61,62,63, 

1.20  for  3-4  yrs 

1.0 -2.5 

64,65,66 

Osteoporosis 

1 .46  for  >  5  yrs 
0.58 

0.3  -  0.8 

10,56,59 

Prophylactic  mastectomy 

Breast  cancer 

0.1 

0.05  -  0.8 

19 

Prophylactic  oophorectomy 

Ovarian  cancer 

0.5 

0.1  -0.9 

18 

Breast  cancer 

0.4 

0.5- 1.0 

18,  70 

Coronary  heart  disease 

2.0 

1.0 -2.5 

21 

Osteoporosis 

2.0 

1.0 -2.5 

20 

Surveillance 

Breast  cancer  mortality 

0.7 

0.35-1.0 

74,75,77 

Ovarian  cancer  mortality 

1.0 

0.7- 1.0 

23,24,25,26,27,28 

*  References  in  bold  represent  values  used  in  base-case  analysis 


Table  3.  Change  in  Life  Expectancy  with  Use  of  HRT  in  Women  with  a 

BRCAl/2  Mutation  and  No  Coronary  Heart  Disease  Risk  Factors 


LE 

Change  in  LE 
with  HRT 

95%  Cl 

Proportion  of 
Simulations  where 
HRT  Increased  LE 

50  year  old 

No  surgery 

74.41 

-0.26 

-0.54  to  0.00 

5% 

PO* 

76.45 

-0.31 

-0.66  to  +0.05 

8% 

PM* 

77.55 

+0.48 

+0.31  to  +0.70 

100% 

PO  and  PM 

80.05 

+0.58 

+0.35  to  +0.82 

100% 

40  year  old 

No  surgery 

66.58 

- 

-- 

PO 

71.05 

-0.19 

-0.43  to  +0.06 

11% 

PM  and  PO 

75.27 

+1.16 

+0.93  to +1.42 

100% 

30  year  old 

No  surgery 

61.18 

- 

- 

PO 

65.94 

-0.49 

-1.58  to +0.48 

22% 

PM  and  PO 

71.77 

+1.74 

+0.74  to  +2.73 

100% 

*PO=  prophylactic  oophorectomy,  PM=  prophylactic  mastectomy 


Figure  1.  Cumulative  Incidence  of  Breast  Cancer  and  Coronary  Heart  Disease* 


*Estimated  from  simulation  model 


Breast  cancer 
mutation  carriers 

Breast  cancer 
non-mutation  carriers 

Coronary  heart  disease 
no  risk  factors 

Coronary  heart  disease 
with  diabetes,  smoking, 
systolic  BP  140,  TC/HDL 
ratio  4.0 


Age 
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Figure  2.  Change  in  Life  Expectancy  with  Use  of  HRT  in  a  50  Year  Old  Woman  with 
BRCAl/2  Mutation  without  Prophylactic  Mastectomy  or  Prophylactic  Oophorectomy 
According  to  Coronary  Heart  Disease  Risk 
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Change  in  Life  Expectancy  (Yrs) 


Figure  3.  Change  in  Life  Expectancy  with  Use  of  HRT  in  a  50  Year  Old  Woman  without 
Coronary  Heart  Disease  Risk  Factors  without  Prophylactic  Mastectomy  or 
Prophylactic  Oophorectomy  According  to  Breast  Cancer  Risk 
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RISIC  OF  VERY  LOW  BDCmWEiaHT  IF  PRENATAL  CARE  B  INAbEQUATB 

VAekiPiiFiPph St  rhetW 

BirAttmy  lowMnbimite  (VLBW:  lea  tiM  1500  pw)atfa»  pe«M  pntficter  ofraftnl 
iv»«dil]r(dalhb]rttea(eofooeyai);  tiattBifyafci:  DoaindeqeitepiaMMlanaflbctai 
mftaf  s  liik  of  bc^  boot  M  VLBW7 

TMiiwBwh  etiih le  the  tttHea m laiyiii of ladividMl  of biiifc at VLBW.  Dea 

(N->S0,56t)  ao  ladaibr  awvM  ftOB  vitil  latiitfei  ftr  ooBO-jfarll^  both  cohort  (about  4 
cailSoaX  thae  lapneat  die  50  Mala  and  DC  Cbnttolaaa:3<HAietimiafcciiiibatiaa-Aftkai>- 
Aaiaica(AITOXCaariaBCCAUCXAUOlhaCT<OTHI^  IcadinioaanililalbriaecnalafB 
AaAaliiV  IdlAoaayfcraaariaiantaCONEPAR).  The iadepandant teat ariaUe-lnodequaia 
preoalal  caw  (fCWADQ)  -  b  dkfaotomoua.  wirii  inarWpiete  defined  a  ao  cae,  tfainl  tiiniatBf  atart, 
atooftfwviaits.  The  dapandiaeveriabieiadicfaQlwioa- birth  ai  VLBW  a  aboee.  Logude 
levaaioBMBlymdielDgoddeofbMhatVtBWifiinMiBlcMeiatnadeiiaaB;  teeqadon 
wwRiiwniB  lihttS  tt8B  amA  tliB 

ReaidtaahowdMKPC3HADQFadiGli«IOHiBcnaBiBiUofV13Wbi^  Thia  is  paler  than 
tie  ONPARcflhct,  which  tocreaariih  by  355L  NeidiarofdwaaBaMllsdlBerbyiiifintnee. 

VT  g— turf  tMe  jMBaeetiw  felfcrt 

iel«adtobediiididMaaoi«AFlU>tttftBliL  KMt  aho  dacaaaa  rfaifiriHy  with  yoenpr 
mantf  agik  bat  only  aaong  AFRO  hdhett. 

In  oondahio,  iaadoqnale  pcaalal  aa  ie  d»  OMMl  nyortiat  variable  ftood  faca  to  leeraaa  die 

laaaRbti  needed  to  atody:  (l)lbeiirtBBKriveSrt»ofinetoranlata^eefaDoliBtathiBadeqaae 
panatal  caw  on  VLBW  risk  and  (2)  the  unexpected  fladiog  dat  ohkr  oatpoai  age  iacreaaa  riak 
aaoBgAftkaiyAiMricaia  HanMipoU^.whediopublkOTpiivalB^oaodBtotaaovebairieato 
nieqate  pnaalai  aa  -  h  ia  iaqiortaai  to  aoto  that  banian  niay  tfiflbr  by  laoe  a  raatemai 
i^cboofing.  The  baric  afBckDcyofprenalal  health  aa  la  tfaic  paovnaooofadeqantoprmtnl 

c«e  to  one  nwdicr  laedkto  healthier  birth  outooaa  for  both  her  in£Ml(a}  and  fin;  hnadC 


COMPREHENSlOK  OF  SURVIVAL  CURVES  BY  THE  GENERAL  PUBUC 

1C  Ainutrone.  JS  Schwaitt.  GC  FteaeinkL  PA  UbeL  UaivenitY  of  Pemgvlvania.  Phfladelphin  PA 

BnchgTound:  TIm  ua  of  suvival  and  mcetaUty  ciffva  h  a  proinisiDg  tool  to  help  patiento  undentaiid 
c^MTipiei^  treatmat  cfaoicea.  CompreheniioQ  of  riak  hifbnnaliaa  by  the  general  pu^  is  limited  nod  sidijcct 
to  framing  efiiscts.  However,  the  abUiQr  to  comprehend  survival  curva  ha  not  been  atabliibed. 

ObfectivK  Determine  how  well  the  genctal  public  comprehendanarvival  curves,  if  comprehension  ii 
improved  by  adding  u  adro^Ktory  single  curve  and  if  it  dqMndi  upon  presenting  outcoma  a  sundva^ 
mortali^,  a  survival  and  mortaiiQ/ curvea. 

warurnym  rwinmbBMt  pm^iaetn»  jumra  to  BhamBriw  mrvivBl  eapwi 

fbcmats.  Afl  formate  described  treatment  effect  on  100  bypotherical  ladividunla  aing  two  survival  curvea. 
Coavrehenrion  wa  masuied  by  the  abilily  to  report  number  of  people  alhro  and  difforance  ba  maiber 
lUve  at  dlflbreot  thna  accordkg  to  treatment 

Re8ultt:'nied96rBapoodeiitibadnmeanagaof4l,iiieanl4yeanofedacntion,were4tSAfrieaii- 
AmeticM,  and  MH  women.  AIhU^  to  report  mamber  of  peopln  alive  wa  high  and  improved  widi  an 
bmoductory  singln  curve  (S3  vs  74%  accuntn,  p*0.03).  However,  sbOity  to  calculata  sorvivnl  diflhrcaoa 
between  curves  wu  lower  and  did  not  thffer  (55  vs  55%  accume,  pH).89)k  SimOarfy,  ability  to  report 
ounber  alive  wa  higher  with  praseotatioii  a  survivai  curva  or  survival  and  bicideneo  curves  than  a 
mckfana  curva  (73  a  73  a  56%  accmrtle,  pH>.0]X  but  ability  to  calcnlato  survival  diffeieoca  remamed 
low  for  all  dne  piaematioM  (54  a  61  a  50%  aocumto,  p-0.16).hlany  lespondaits  treatment  dioica 
were  intraositive:  for  example,  some  winiiiv  to  undergo  surgery  for  5%  improvement  in  survival  were 
unwilling  for  20%  impreveinenL 

Conclusions:  Most  oftfaegeaeril  public  can  report  survival  rata  from  a  survival  curve  and  this  simple 
comprehension  is  improved  by  the  ae  of  a  sk^  curve  ktxodnctioo  and  presentetkn  a  survival  rather 
than  ncidence  curves.  However,  k  adf-edmimsteied  surveys,  many  members  of  the  general  public  cannot 
rTiBnipulBte  of  interpret  die  infonnstnn  contained  k  survival  cura  comparisons  to  aid  widi  treatment 
choice. 


ONE’THOUSAND  HEALTH-RELATED  QUALnY  OF  tlFE  ESTIMATES 

m  Tenw!  A  Heelft  PrioTittes  Reseefch  OfOumDeperiaantof  Uiten  ad  Reglooal  Phaui^ 

School  of  Sockl  Ecology,  Uaiveisily  of  Celifornia.  Irvke,  CA. 

Objective:  Toward  the  goal  ofoee^  a  narioneiteposhoryofhcalth-iehted  quality  of  life  (QOL) 
weights  a  suggertod  by  foe  Panel  a  Coet>Effactiveocas  in  Heehh  and  Medidne  ((Sold  et  at.  199^  we 
amasadanoratha  1000  QOLwdgha  and  asaessad  die  langt  and  oalureofdiis  publicly  avaitkilo  data. 
Metbodt:  QOL  date  wan  (hawn  from  pifolklyavaiUUBdocumateidcaiiffeddinM^  review  articles, 
datebesa  st^  a  MEDUNE  ad  the  NHS  Economic  Evaluation  Databese.  as  well  a  other  sources. 

Only  origionl  QOL  estlmala  evaluated  M  a  (^l  scale  wen  kduded.  Weextnctedkqrinfbnnmioofiom 
ach  soora  kchiding  a  deacr^tia  of  the  hceldi  stme.  QOL  wc^ht,  QOb  standard  deviatian,  foe  method 
used  to  elicit  the  we^  (eg.  standard  gamble)  adarive  them  kdke^  (e.g  EureQol),  lower  end 
upper  bounds  of1hescale(e.g  dead!  to  perfect  beahhX  and  the  number  ad  type  of  penoa  nttrviewed. 
RaoUi;  We  ideotified  I5S  source  documoUs  yieMkg  lj019  origioel  (^L  weighte.  Then  wa 
considerabtovafiatiaafoeQOLweigkireportadforidenticalliealfosteies.  Fa  example.  QOL  for 
nuja  stroke  ranged  from  0,2  to  OJ.  myocardial  iafoictioa  (with  a  qualifiers)  raiged  from  0.6S  to  0.9, 
and  AIDS  (again  with  a  qoaliflers)  nnged  from  0.24  to  0,79.  Some  variation  is  Mkely  due  to  die  choia 

ofuppera^iowv  bounds  ofQOL  seeks,  assessmat  methods,  or  the  population  smwyed.  Additional 
variatia  was  due  to  fbctois  such  as  the  stage  of  illness.  For  example,  <^L  for  sliokeniged  from  0.03 
toO.92  depending  a  foe  severity  of  Mbsequent  language,  copiitive,  a  motor  defidls. 

Conclusioni:  QOL  wtlgbte  reflect  die  desiiabtlity  of  baalth  states  md  am  useAil  in  dettmiking  the  cosC> 
effectiveness  of  treatnuots  and  poliews.  However,  this  leseercfa  indkmes  that  there  is  signtffcant 
heterogemity  amag  pifolished  QOL  weighte.  When  incasistem  weghts  are  used  in  cost>utility 
•nalyscs,  the  compeciibility  of  these  analyses  is  impeired.  This  pmlkiiniry  repository  of  (^L  weights 
will  en^kanaly^  to  review  the  fUUnngeofstudks  offering  QOL  estimates  for  a  given  disease,  aid 
iheir  seketia  of  QOL  weights  from  the  literature,  and  thus  improve  foe  quality  of  analyses  upa  which 
resource  decisions  are  based. 
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Iiknmvalk  IN  ^  ^kirtih  Xhuvani^;  FtehvilkL  TN 
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Tim  maa  results  are  shown  above:  The  kbal  nqy  10^  means  survey  every  3  yean  until  <3  Ad  an  fouacl 
dmn  switch  to  every  10  yean  surveillance:  The ‘ko  swveiilaore’*  strategy  urn  alwqrs  docninated  by  the 
qlO  sumegy.  Scnridvitymnlysca  revealed  that  a  lower  cost  of  colonoacopy.  a  lounr  sensitivity  of 
oidonoecapy.  asid  a  kiww  diacouk  rate  migk  justify  more  fieqnek  surveUkDoe.  k  pencm  with  a  fknily 
Idstoiy  of  CRC  kkrily  scneiMk  at  ige  4(lt  FPCS  iisii«  an  every  10  year  mrategy  wee  atv^  cost-effective 
ampand  to  a  sirveillance  Other  FPCS  strat^ks  may  be  eost-efreedve  depending  on  person  gender, 
number  of  Ad  found  at  imtik  colonoscopy,  and  societal  willingness  to  pay. 


DOES  THE  CHOICE  OF  PSYCHOMETRIC.  CUNIMETIUC.  UITLITY,  OR  ADHERENCE 
OUTCOMES  INFLUENCE  CONCLUSIONS  IN  A  HEARING  AID  TRIAL? 

B  Yueh.  P  Som«l  J  McDowell.  M  Bryant,  C  Loovis,  S  Ramicy,  R  Deyo.  VA  Pegel  Sound  and  lAuvetsily 
of  Washington,  Seattle,  WA 

Purpoee:  Widi  advances  in  hearing  aid  technology  reniltkgkincteasngiy  expensive  products,  deckion 
maken  fece  growing  cbalkngea  in  allocstinf  resources  to  bearing  impaired  patkate.  Wesougkto 
determine  how  conchiaiaas  about  treatment  efTectivBnees  are  altered  by  foe  choice  of  outeotnei  measures. 

Methodi:  As  part  rfa  project  to  atndy  the  coat-egecriveacw  of  hearing  ainpHficstinn,  an  ongoing 
aadanked  pilot  trki  at  foe  Scattk  Vetanna  HoqMtal  has  earolkid  4S  vetenm  with  aenaortneunl  hcaikg 
toss  into  one  of  four  treatment  arms;  ao  envlificatian.  an  asskthrelktening  device  ('PodwfTallnr'X  a 
conventiooal  hearing  aid,  and  a  deluxe  sidL  Structured  and  open-ended  dutaabotequaliQr  of  life  (QOL), 
beahh  status,  nliUty,  and  adherence  were  collected  at  beielinc,  1  menfo  sod  3  months. 

Resulte:  dear  treatment  dkdnctioiia  have  been  observed.  The  Hearing  Handicap  tuvcalocy  for  foe 
Elderly  (QOL  leak  langkg  from  0  to  100)  hnpfoved  41  poktek  foe  deluxe  aim  (P<.001X  ISpomtekfoo 
eoiiventiooalaim(P<.001Xandoaly5and  I  points  (P>.0S)  k  foe  PodcefTalker  and  cmliol  annt  at  1 
Bsooth.  A  clkiine^qrproadi.uskg  a  taxonomy  orqnalily  of  life  ksuei  to  compare  open-ended  diary 
md  questionnaire  data,  abo  revealed  dear  dialinctions.  For  example,  all  padeata  with  deluxe  aidb  had 
better  qmech  understanding,  end  none  hid  complakte.  fokente  wifo  oonventknal  aids  icported  improved 
speech  undervtUKliiv  in  qukt,  but  40%  had  difficulty  k  background  none.  FewPockefTSIkerpotieate 
reported  fevonbly,  and  foe  majorhy  (75%)  had  diffsciiltywifobecfcgioandnoiie.  Similar  trenda  were 
acted  in  emotxmal.aocial,  end  convenience  dofimks.  However,  generic  health  itatua  (SF-36>  and  utility 
measures  (KUL  wfllkgneas  to  pay,  and  compoterned  standard  ganbk,  tims  tnde-ofC  end  rkkg  scale 
lechinques)  have  foiled  to  foflcicatiaaB  treatment  effects.  Adhocncx  date  fruled  to  distingttkh  between 
beiriag  aidi  (7.7  and  8.6  bouis/day,  deluxe  and  conventkiial  arrasX  atfooi^  PocketTaUcer  uie  wu 
lignificaatly  lower  (<l  bouriday). 

CoBcluiicmr  Diaeue-speciflc  and  open-ended  data  atrongly  auggest  that  patknte  prefer  sophisticated 
technology,  but  utility-baaed  measures  do  not  detect  differences  in  outcome.  These  findings  have  strong 
implicationi  about  the  methodi  used  to  make  deciaiona  about  resource  allocatioo. 


DIAGNOSTIC  IMAGING  OF  PERIPHERAL  ARTERIAL  OCCLUSIVE  DISEASE;  A  META¬ 
ANALYSIS  OF  GADOLINIUM-ENHANCED  MAGNETIC  RESONANCE  ANGIOGRAPHY  AND 
COLOR-GUIDED  DUPLEX  ULTRASONOGRAPHY 

r  Vt.«>r  .arf  Himint  Eruumus  Medical  Center  Rottetdanv  The  Netherlands  and  Harvard  School  of 

Public  Health,  Boctan.  MA. 

Purptec:  To  sununarize  and  compare  the  published  data  on  gadoUnium-oihanced  nugnetic  tesonance 
ingtognphy  (MRA)  and  color-guided  duplex  uirasonography  for  foe  workup  of  peripheral  arterial 
jcekstve  diaease. 

Mefoeds:  An  English-language  literature  march  of  studws  publiahed  between  January  1984  and 
Novenkcr  1998  was  perfonned.  Additional  references  were  obtained  from  bibliographies  of  reviews  and 
original  papers,  md  experts  in  foe  field  were  consulted.  Two  reviewers  independently  extracted  the  date 
and  dkczepancite  were  resolved  by  coosensos.  Papers  were  included  if:  l)gado]inhun-enhanced  MRA 
andkr  color-guided  duplex  ultrasonography  were  petfruined  for  the  ivori^  of  perkhetal  arterial  occhnive 
disease;  2)  contrast  (x-ray)  angiognphy  was  used  as  foe  reference  tes^  3)  ^isolute  numbers  of  true 
positives,  false  negatives,  true  negatives  and  false  positives  wen  avislifok  or  derivable. 

Reauks:  Nine  articles  cm  MRA  and  18  articles  on  duplex  were  tnchided  m  foe  baseUne-analysii.  Based 
on  a  laadom  effects  model  the  pooled  seniitivity  for  MRA  (97.5%  (95%  Cl,  9S,7%-99  J%)  )  was  hi^ier 
than  fog  foe  dupfcx  (87.6%  (95%  0. 84.4%-90.8%)X  The  pooled  specificities  were  very  similar  (96.2% 
(95%  a,  94.4%-97.9%)  for  MRA  and  94.7%  (95%  Cl.  93.2%-96.2%)  for  i^lex),  Summaiy  receivef 
operatiig  characteristics  analysis  demonstrated  that  MRA  had  a  better  discrimiiuitory  power  foan  duplex 
(regresnon-coefficient  of  MRA  vs.  duplex;  1.67  (95%  Cl.  -0.23  to  3.56)  with  ancl  2.11  (95%  CL  0. 12  to 
4.09)  without  adjustment  for  covariatesX 

Cemebsions:  The  results  suggest  that  gadoliniumrenhanced  MRA  has  a  better  discruninatory  power  than 
color-glided  duplex  ulinsonognphy  and  is  a  highly  sensitive  and  ^recific  test  compared  to  contrast  x-ny 
angiognpky  for  the  workup  of  peripheral  arterial  occlusive  disease. 


Appendix  M; 

“Breast  Cancer  Risk  Perception  and  Use  of  Postmenopausal  Hormone  Replacement 

Therapy” 
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RACIAL  DISPARITY  IN  JHE  CLINICAL  MANAGEMENT  OF  ACUTE 
MYOCARDIAL  INFARCTION.  J.  Allisnn.  C.  Kiefe,  N.  Weissman,  J.  Canto.  R. 
Center,  R.  Farmer.  Dept  of  Medicine.  University  of  Alabama  at  Birmingham. 

Background:  Much  has  been  written  about  racial  disparities  in  the  management  of 
cardiovascular  disease,  especially  regarding  invasive  procedures  such  as  angioplasty 
and  coronary  artery  bypass  grafting.  Less  is  known  about  racial  disparities  in  the 
medical  management  of  cardiovascular  disease.  Therefore,  we  sought  to  compare  the 
medical  treatment  of  African  American  and  White  Medicare  patients  with  acute 
myocardial  infarction  (AMI)  using  an  existing  national  data  set. 

Methods:  Centrally-trained  abstractors  established  the  Cooperative  Cardiovascular 
Project  data  set  by  retrospective  medical  record  review  of  a  proportional  sample  of 
Medicare  admissions  from  6,684  hospitals  with  a  principal  discharge  diagnosis  of 
AMI  (March  4,  1994  -June  30,  1995).  We  had  195,832  patients  for  this  analysis  after 
excluding  patients  less  than  65  years  old  and  those  of  ethnicity  other  than  African 
American  or  White.  We  ascertained  use  of  acute  reperfusion,  p -blockers,  aspirin,  and 
angiotensin  converting  enzyme  inhibitors  (ACE-I)  among  patients  who  were 
clinically  indicated  for  therapy.  Using  multivariable  analysis,  we  adjusted  for 
demographics,  severity  of  illness,  and  comorbidity. 

Results:  Of  the  13,234  African  American  (AA)  patients,  55%  were  female  and  45% 
were  male,  and  of  the  182,598  White  patients,  46%  were  female  and  54%  were  male. 
AA  patients  were  younger  (mean  age  72  versus  75,  p<0.05),  more  acutely  ill  (mean 
APACHE  II  9.8  versus  9.2,  p<0.05),  and  more  likely  to  be  diabetic  (94%  versus  68%, 
p<0.05),  hypertensive  (51%  versus  38%,  p<0.05),  and  have  chronic  renal 
insufficiency  (23%  versus  12%,  p<0.05).  The  table  below  compares  the  utilization  of 
each  therapy.  (N  is  number  of  patients  clinically  indicated  for  each  therapy.) _ 


Unadjusted 
Utilization  Rates  (%) 

Adjusted 

Odds  Ratio  (OR)* 

Therapy 

N 

AA 

White 

OR 

95%  Cl 

ACE-I 

19,272 

66.2 

59.1 

1.23 

1.09-1.38 

p-blockers 

42,184 

31.7 

35.9 

0.83 

0.77-0.89 

Aspirin 

100,239 

84.2 

86.1 

0.91 

0.84-0.98 

Reperfusion 

26,575 

46.7  1 

58.1 

0.66 

0.59-0.74 

*reccipt  of  therapy  for  African  American  patients  compared  to  White  patients. 


Conclusions:  We  found  less  use  of  all  therapies  for  African  American  patients  with 
AMI  except  for  ACE  inltibitors,  where  the  reverse  was  true.  Performance  rates  for 
both  races  show  ample  room  for  improvement.  This  was  so  even  when  considering 
only  patients  clinically  indicated  for  therapy  and  after  adjusting  for  clinically 
important  covariates  in  tliis  national  data  set. 


BREAST  CANCER  RISK  PERCEPTION  AND  USE  OF 
POSTMENOPAUSAL  HORMONE  REPLACEMENT  THERAPY 

K  Armstrong.  S  Popik,  J  Buzaglo,  P  Ubel,  University  of  Pennsylvania 
School  of  Medicine,  Philadelphia,  PA 

BACKGROUND:  Postmenopausal  hormone  replacement  therapy 
(HRT)  has  been  shown  to  decrease  the  risk  of  coronary  heart  disease 
(CHD)  and  osteoporosis,  but  increase  the  risk  of  breast  cancer  (BCA). 
While  only  24%  of  postmenopausal  women  in  the  US  take  HRT  and 
fear  of  BCA  is  commonly  cited  as  a  reason  for  refusal,  the  relationship 
between  HRT  use  and  BCA  risk  perception  is  not  known. 
OBJECTIVES;  To  assess  relationship  between  breast  cancer  risk 
perception  and  use  of  hormone  replacement  therapy. 

DESIGN:  Cross-sectional  mailed  sun/ey. 

PARTICIPANTS:  400  randomly  selected  postmenopausal  women 
from  a  general  internal  medicine  practice 

MAIN  RESULTS:  From  the  268  women  (67%)  who  returned  surveys, 
189  were  postmenopausal.  70  women  (37%)  were  currently  using  HRT 
and  21  (11%)  had  previously  used  HRT.  Mean  perceived  lifetime  risk 
of  BCA  was  31%  (+/-  21  %)  -  substantially  higher  than  mean  predicted 
lifetime  risk  of  9%  {+/-  4%).  However,  80  women  (44%)  thought  their 
BCA  risk  was  lower  than  the  average  woman’s,  while  only  24  (13%) 
thought  it  was  higher.  59  women  (33%)  thought  HRT  increased  the  risk 
of  BCA,  22  (12%)  thought  it  did  not  and  100  (55%)  were  unsure.  After 
multivariate  adjustment,  current  use  of  HRT  was  inversely  associated 
with  age  (OR  0.96  for  each  1  year  increase,  95%  Cl  0.94-0.98),  and 
positively  associated  with  Caucasian  race  (OR  2.73,  95%  Cl  1 .40- 
5.32).  Use  of  HRT  was  not  associated  with  quantitative  or  qualitative 
measures  of  breast  cancer  risk  perception,  perceived  severity  of  breast 
cancer,  or  belief  that  HRT  increases  the  risk  of  BCA. 

CONCLUSIONS:  Breast  cancer  risk  perception  does  not  predict 
decisions  about  HRT.  Use  of  HRT  is  associated  with  race  and  age. 
More  work  is  needed  to  understand  the  causes  of  these  associations 
and  the  reasons  why  many  women  do  not  take  HRT. 


BARRIERS  TO  INFLUENZA  VACCINATION  IN  AN  INNER  CITY 
POPULATION:  MISTRUST  AND  MISPERCEPTIONS 
K  Armstrong.  M  Berlin,  J  S  Schwartz,  K  Propert,  P  Ubel,  University  of 
Pennsylvania  School  of  Medicine,  Philadelphia,  PA 
BACKGROUND;  Influenza  remains  a  serious  threat  to  the  health  of 
the  US  elderly  population.  Although  vaccination  reduces  influenza 
mortality  by  over  50%,  over  a  third  of  elderly  Americans  are  not 
vaccinated  each  year.  Mistrust  of  the  health  care  system  is  often  cited 
as  a  barrier  to  medical  care  and  research  participation  among  African- 
Americans.  The  influence  of  mistrust  on  acceptance  of  influenza 
vaccination  in  an  inner  city  population  is  unknown. 

OBJECTIVES:  To  assess  the  role  of  mistrust  of  vaccine  contents  and 
other  factors  in  the  use  of  influenza  vaccination  among  an  inner  city, 
predominantly  African-American,  low  income  population. 

DESIGN:  Cross-sectional  telephone  survey. 

PARTICIPANTS:  850  randomly  selected  community-dwelling 
individuals  65  years  of  age  or  older 

MAIN  RESULTS:  From  the  486  individuals  (70.7%)  successfully 
interviewed,  304  (62.5%)  reported  influenza  vaccination  in  the  previous 
year.  97  individuals  (20%)  were  concerned  that  the  shot  contained 
something  other  than  influenza  vaccination  that  they  did  not  know 
about  After  multivariate  adjustment,  mistrust  of  vaccine  contents  was 
inversely  associated  with  vaccine  receipt  (OR  0.49,  95%  Cl  0.26-0.91), 
Receipt  of  influenza  vaccination  was  inversely  associated  with  belief 
that  vaccination  is  inconvenient  (OR  0.14,  95%  Cl  0.05-0.36),  belief 
that  vaccination  is  painful  (OR  0.21,  95%  Cl  0.08-0.54)  and  previous 
side  effects  (OR  0.33,  95%  Cl  0.18-0.60)  and  positively  associated 
with  physician  recommendation  (OR  3.22,  95%  Cl  1 .76-5.93). 
CONCLUSIONS:  Mistrust  of  vaccine  contents  impedes  acceptance  of 
influenza  vaccination  in  an  urban,  predominantly  African-American 
population.  Programs  to  increase  vaccination  rates  in  the  inner  city 
should  address  mistrust  of  vaccination,  as  well  as  convenience, 
discomfort,  side-effects  and  failure  of  health  care  providers  to 
recommend  vaccination. 


ADHERENCE  WITH  ANTIRETROVIRAL  THERAPY  IN  HIV-INFECTED 
DRUG  USERS.  JH  Amsten.  RW  Grant,  PA  Demas,  MN  Gourevltch,  EE 
Schoenbaum,  Department  of  Medicine,  Department  of  Epidemiology  and 
Social  Medicine,  Montefiore  Medical  Center,  Bronx,  NY. 

Objective:  To  describe  adherence  with  antiretroviral  therapy  (ART)  In  HIVr 
infected  drug  users  and  determine  the  impact  of  adherence  on  HIV  viral  load. 
Methods:  Patients  (pts)  recruited  from  a  prospective  longitudinal  study  of 
current  and  former  drug  users  are  given  medication  event  monitoring  devices 
(MEMS)  for  each  antiretroviral.  MEMS  devices  are  electronic  bottie  caps  that 
record  the  time  and  date  of  each  opening  as  a  presumptive  dose.  Monthly 
inten/iews  include  adherence  assessments  by  MEMS  and  self-report, 
collection  of  psychosocial  and  drug  use  data,  and  quantification  of  viral  load. 
Results:  To  date,  53  pts  have  enrolled  and  used  122  MEMS  devices  for  3655 
patient-days.  Pts  are  taking  a  mean  of  2.3  ART  medicines.  Their  mean  age  Is 
45;  pts  are  62%  male,  66%  Hispanic,  and  23%  Black;  83%  are  on  methadone 
and  100%  are  insured  by  Medicaid.  By  seif-report,  pts  took  83%  of  all 
prescribed  doses  in  the  day  preceding  the  inten/lew  and  84%  In  the  preceding 
week.  By  MEMS  device,  pts  took  a  mean  of  54%  of  all  prescribed  doses 
during  the  monitored  period  (median  74.3  days);  23%  of  pts  took  >80%  of  all 
doses,  and  27%  took  <20%.  Rs  took  all  doses  on  time  (within  25%  of 
prescribed  inten/al)  on  26%  of  monitored  days.  Overall  MEMS-adherence 
(mean  %  doses  taken/doses  prescribed)  was  significantly  lower  for  women 
(38%)  V.  men  (63%);  for  active  drug  users  (32%)  v.  former  drug  users  (61%); 
and  for  pts  with  2  or  more  HIV-related  symptoms  (36%)  v.  asymptomatic 
patients  (68%)  (all  p<0.01).  In  a  linear  regression  model  adjusted  for  CD4 
count  and  sociodemographics  (age,  race,  marital  status,  SSI),  only  HIV 
symptoms  remained  significantly  associated  (p<0.01)  with  poorer  MEMS- 
adherence.  Viral  load  and  CD4  count  were  more  strongly  correlated  with 


MEMS 

p- value 

Self-report 

p-value 

Viral  load  <  10,000 

62% 

0.001 

88% 

0.06 

Viral  load  >  10,000 

26% 

73% 

CD4  >  200 

61% 

NS 

87% 

NS 

CD4  <  200 

54% 

84% 

Conclusions:  Among  HIV-infected  drug  users,  adherence  rates  by  MEMS  and 
self-report  are  widely  divergent  and  only  MEMS-adherence  Is  associated  with 
viral  load.  Women,  active  drug  users,  and  symptomatic  pts  are  less  adherent; 
symptoms  are  the  strongest  predictor  of  poor  adherence.  The  divergence  of 
MEMS  and  self-report  is  consistent  with  other  populations.  These  results 
strongly  support  the  need  for  interventions  to  improve  adherence  to  ART. 


